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PBEPACE 


This note is •written as a result of instructions received at the first meeting 
of the official Committee No. 6 (Agrionlture, forestry and Pisheries) of the Be* 
construction Committee of Council, held on the 20th May, 1943, which read as 
follows : 

‘ (S) It was agreed, therefore, that an important preliminary task 
was to prepare a comprehensive memorandum on the economic and the technolo- 
gical considerations involved. Sir Theodore Gregory undertook to prepare a 
note on ‘the. Economic Background of Post-War Agricultural Policy’ and Dr. 
Burns on the * Technological Possihilitios Of Agricultural Development (i) under 
conditions more or less as they exist today and (ii) under certain stated conditions, 
e.g. decrease in the inefficient cattle population, adoption of scientific methods 
of cultivation, improved tenancy organization, etc.' The former note ■will bo 
ready about tho end of August and the latter about the end of September and the 
two together would form Gie basis of an ‘All-India Policy for Post-War Agricul- 
ture.’ , 

Mr. F. E. Stcsvaxfc, C.I.E., Agricultural Commissioner ■\rith the Govern- 
ment of India, ,undertook the organization of tho work for the first (haptar. 

* Sardar Partap Singh, Assistant Marketing Officer, Central Agricultural Marketing 
Department, who had previously done work of this kind under Mr. H. E. Stewart, 
was kindly lent by the Agricultural Marketing Adviser to assist in preparing 
■ the tables and graphs for Chapter I and thereafter allowed to continue to assist 
me •vith the rest of the note. Ilis help has been invaluable. Mr. E. Ware, G.I.B , 
Animal Husbandry Commissioner with the Government of India, drew up’ the 
section' dealing with livestock. I have thought it best to leave this section as 
he wrote it (with a minor alteration affecting the estimate of farmyard manure) 
rather, thou incorporate it in a consolidated report (1) because it really is a self 
contained statement, and (2) on account of Mr. Ware’s being on tour, it was 
not possible to have the consultations necessary for such an amalgamation. 
My original intention was to have three chapters, the contents of which are des- 
cribed in the Introduction to the Crops section. As an afterthought, I have 
added a third section giving some general considerations and recording certain 
of my own views. The main object of the note is, of course, not to present view 
but to provide raw materials for discussion by the Eeconstruotion Committee. 
I trust the note does provide such a basis. This is tho justification for including 
the data expressed as tables and graphs. It is believed that it will be convenient 
to have all these facts contained in this one compilation. 

I have ref on‘ed draft sections of this note and also isolated questions to 
many specialists who have generously given the help and information for which 
I asked. Among them I ma}*^ mention : 

AH Directors of Agriculture of the Provinces and of certain constituent 
States of the Imperial Oonncil of Agricultural Eesearch. 

Enb Babadirr B^. Viswanath, CJ.B., Director, Imperial Agricultural 
Eesearch Instiluto. ^ . 

Dr. B. P. Pal, Imperial Economic Botanist. 

Dr. H. S. Pruthi, imperial Entomologist. / 

Dx.^ 6. W. Padwick, Imperial Mycologist. 



11 


Mr. P. N. Mahta, Secretary, Indian Central Cotton Committee. 

Mr. B. Das, Gupta, Secretary, Indian Central Jute Committee. 

Mr, J. S. Quin, Adviser on Bopo Supplies. 

Bao Bahadur Ohaudhary Eamdhan Singh, Cerealist, Punjab ‘Agricul- 
tural Department. 

Khan Sahib Ohaudhri Ali Mohammad, Oilseeds Specialist, Punjab 
Agricultural Department. 

Mr. P. H. Carpenter, C.I.E.,y Director, Indian Tea Eesearoh Station* 
Tocldai. 

Dr. E. D. Eege, Incharge Padegaon Sugarcane Eesearch Station. 

Mr. S. C. Eoy, Assistant Agricultural Commissioner with the Government 
of India. 

Mr. B. P. Bhargava, Senior Marketing Officer, Central Agricultural 
Marketing Department, Delhi. 

Dr. J. S. Patel, Director, Jute Agricultnial Eesearch Laboratories, 
Dacca. 

Dr. B. S. Kadam, Deputy Director of Agriculture (Crop Research} 
Poona, 

Mr. A. B. H. Khoorshid, Economic Botanist, Hyderabad State. 

Mr. E. 0. Srivastava, O.B.E., Director, Imperial Institute of Sugar 
Technology, Oawnpore. 

Simla W. BURKS 

September SO, 1943 



STJMMAEY 

In his prefaratory rouaarks, Dr. Burns has said hat the object behind his 
note is not so much to present viei^s as to provide material for tho use of the 
Heconstmction Committee. 

Dr. Burns has prepared his note in four pavls. 

Chapter I 

■ In the first part, ho has endeavoured to show by graphs and statements 

tho progress of farming in India as a whole and also in its various provinces during 
tho last 30 years, in so far as available statistics of acreage and production reveal 
it.' Apart from giving actual figures from year to year, one of tho main objects 
behind these graphs is to indicate ivhat have been the trends and tendencies in 
India as a whole and in tho individual provinoos in regard to acreage and pro- 
duction over the last throe decades when, with very few exceptions, agriculture 
was left almost oniirely without rcstrictiou to shape its own course in regard to 
tho production of individual agricultural commodities. In the case of each graph, 
he has endeavoured to oxplnin tho causes of any violent flnotnations, which have 
taken place during tho period under review and has drawn special attention to 
tho maximum area or production in any year during this iieriod, the minimum 
acreage and production in any j'oar over tho same period and tho average area 
and production. 

In considering those graphs and statistics, it should be home in mind that 
they cannot be regarded as representing the absolute state of affairs, for agri- 
Qullural statistics in India are extremely linsatisfactory. "Whilst, in tho provinces, 
whore settlements are tomporarj', the figures for area are considered to be fairly 
accurate, tho same standard of accuracy is far from tho case in the permanently 
settled provinoos where figures of areas aro often largely conjectural. Again, 
the production calculations are made from standard yuelds, which aro prepared 
quinquennially, usually on tile basis of crop cutting oxporimentB carried out by 
the different pro^'i^cos. Experience has proved conclusively that the figures 
produced by these crop cutting experiment'* aro very unreliable. In the first 
place, the number of such experiments is infinitesimal in relation to areas grown 
under the crops, which they represent, and secondly, for varioxis reosous, tho results 
obtained aro uauall 3 ' considorahly lower than actualities. Yet again, many Indian 
States do not prepare agricultural .slafislics at all, and some of those who do, 
deal only with one or two important crops. Eor this reason, in the graphs kand 
tables connected with this Section, it has often boon impossible to produce all- 
India figures and, oven in those cases where such figures have been given, they 
are incomplete. Eor instance, only, G6 Indian States prepare statistics at all 
-and Uioy represent onlj' 56 per cent of the area and 07 per cent of the population 
of all tho Indian States. It was, tberoforo, necessary f oTonfino graphs and tables, 
mainly to statistics for British India only. 

The first 84 graphs deal with aH-India areas and productions as well ns 
with the distribution of the land under forests, cultnrahle wastoj current fallows, 
not area sown, irrigated area and area not available for cultivation. Whore there 
is any market trend or tondonoy in regard to inereaso or dcoroaso. Dr. Bnms 
has drawn., attention to it. 

^ The next 52 graphs provide prosincinl figures of area and production of ■ 
each of 18 principal crops in India, including foodgrains, oilseeds, cotton and 
Hugafeano. In each case, the largest induction eVor secured in any year, tho 
minimum figures jnboth cases and tho average over tho whole period under review . 
have been specially mentioned. Explana‘tions have been given, whore possible^ - 
to account for rises and falls, or any unusual features of the' graphs. 
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He has, I think, not given adequate weight to the effect of Heaaon, for a had 
monsoon cotdd easily wipe out the effect of all these measures to increase acreage 
and production, whUst the effect of a good monsoon can far outweigh tho results 
, got from anj"' or all of theso measures. Tho monsoon in 1912-43 was particularly 
’ favourable and rainfall tirroughout the year was particularly suitable over a great 
part of India both for sowing lood crop? on a large scale and lor maturing them. 

Tho influence of season is very clear from some of the figures contained 
in Hr. Bums’ note, Avhore it is soon that, though in sovornl cases tho actual sown 
area of different crops vras loss than tho previous area, tho incioased production 
varied from 8 to 82 per cent. Conversely, in some provinoo.s, although there was 
an increase in sown area, there was a docroaso in total production. In Bengal, in 
particular, w’hilst tho area under rice was only 2 per cent loss than tho previous 
year, tho production was 28 per cent. 

■> ' Hr. Burns has notheon able to assess the cost at which tho *' Grow More 

Pood ” campaign was carried out, partly because the nssistanco given was in the 
forin of loans repayable over a considerable period and partly hccau.so some of 
the measures adopted will have a long-term effect. 

CnAPinR HI 

In this oliapter. Hr. Burns takes each of tlio principal crops in fuwi, and after 
considering the average outturn obtained at present, he has tried to assess tho 
technological possibilities of theso crops in the future in the light <>f the yields 
per acre, whic,h research so far has shown to bo possible through such means as 
using improved varieties of seed, the application of manui'e and protection from 
pests and diseases. He gives, in most cases, his opinion as to the e-vtcnl to which 
the pteient average yield of these crops can ho raised if all blown 'methods of 
improvement are put into force. 

lUs conclusions nro : 

' Jficc— Tho average outturn of paddy per acre during the last 5 years was 
1,109 lb. (or 738 Ib. rice). Hr. Burns considers that, at a conservative estimate, 
these .nelds eftn he increased by 30 per cent, viz., 5 per cent hy using improved 
varieties, 20 per cent hj- increasing manure, 5 per cent hy protcjCting from pests 
and diseases. There should oven he no difficulty in increasing tho presont average 
outturn hy SO per cent, viz.’, 10 per cent by variety and 40 per cent hy manuring. 

’ Thirty xier cent of 788 lb. would mean an average outturn of 969 lb. per 
acre for all India. He concludes hy saying that India should aim at an average 
of 1,000 lb- of rice pet acre. 

' JVIitat — ^Por the lost 80 yoars, the average outturn of wheat in Tndia is 
calculated to bo 707 lb. per ocro and, diming the last 10 years, C40 lb. iier aero. 
Dr. Burns considers that, if only improved varieties are soivn, manuroB applied 
in tho light of results obtained and diseases controlled, it should bb possible 
to aim at ah average yield of 1,200 Jb. per aero for irrigated wheat and COO lb. 
for harani. The standard yields in the Punjab aro 9G7 lb. for ii'rigated wheat 
and 672 lb. for unirrigated with an nll-ovor yield of 738 lb., w’hereas, in* the 
United Provinces, they aro 1,200, 800 and 780 lb. respectively. 

Jowar — ^Average yields at presont obtained aro : irrigated 1,200 to 1,600 
. lb. per acre, iaravi 100 to 700 lb. per acre. Hr., Burns considers that an jm^ 
provemonfc of 20 per cent is possible. ^ ^ ^ 

The all-India average for tho last 26 years is, 4 84 IbS. per aero. < 
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Bajra — ^Dr. Burns places the average all-India yield at aboat 320 lb. per 
acre. He considers it possible by adopting dry farming methods, to increase the 
yield by 25 per cent, i.c. to 400 lb. per ncre. 

(The average shown in the graphs for the last 12 years is 867 lb. per acre.) 

Maize — ^Dr. Burns thinks tlint the present average j'ields of 800 lb. per 
acre can bo increased bj* 25 per cent to 1,000 lb. per acre. 

By adopting the method of “ Hybrid Vigour ", an increased yield of 85 
per cent has been obtained in coininereial production in the United States Of 
America. 

Gram — ^Yields very variable, according to whether irri^ted or not. 

Dr. Burns concludes that. proriSetl disease-resisiant varides are jovnd, 
the yield may bo raised from an average of 500 lb. per acre to 600 ib. per acre. 

According to the graph, tho average all-India yield during the last 25 years 
is only 856 lb. per acre. » 

Pulses — Little experimental work has been done on these crops so far. 
Dr. Bums draws no conclusions, except the need for experimentation. 

Linseed — So far, Uiere is no improved variety yet in production. Jfo 
suggestions as regards possibilities are made. 

Brassicas oilseeds — The average yield during tho last 31 years ■'vas 378 lb. 
per acre. Dr. Burns concludes that a total improvement of 25 per cent in yield 
may be achieved (10 per cent by manuring, 15 per cent improved varieties). 

Groundnuts — ^Dr. Bmus gives the average yield in India about 900 lb. 
per acre, but the graph shows that tho average for tho last 80 years is 1,050 lb. 
per acre. He this's it possible to raise the yield to 1,000 lb. per acre and to 
improve tho oil content by 3 per cent. 

Cnsfor-— Tho all-India average yield for the Inst 17 years is 269 lb. per acre. 
Dr. Burns thinks that, by using improved varieties, tho yield can be inorcased 
by 10 per cent and tlio oil-content by 8 per cent. 

Sugarcane — Already over 75 per cent of tho total area under sugarcane 
in India is grown under improved varieties, but tho average is only about 15 tons 
of sugarcane per acre. Yields of 80 tons are common and even 60 tons can be 
obtained. Dr. Burns tliinks it possible to produce ■^•ields of 80 to 65 tons per acre, 
according to tho part of India. - 

Cof/oji— Tho all-India average yield of lint during tho last 80 years is placed 
at 90 lb. per acre. Dr. Burns stating that this yield may bo increased by' 
improved varieties, manuring, etc., does not lay down any target, ns he considers 
the matter is one of national and international policy. Ho think.s that tho 
production in 1940-41 may be taken as tho maximum production of cotton for 
peace-time conditions with a constant endeavour to produce more long-staple 
and less short-staple. 

. ‘lufe— About 76 per cent of tho total area of the Olitorius group are con- 

mdered to be under improved varieties and 83 per cent of tlio Oapsularis group. 
Dr. Burns thinks that, by' completely growing improved varieties and using 
manures, the present average of about 16 maunds per acre could be increased to 
maunds per acre and he thinks that the 9 million bales, got from 3,300,000 acres 
ast year, could bo got from3J million acres, thus freeing about 'three-quarters 
of a mdhon acres for food crops. 



Fibres — Apart Irom cotton and jato, not much attention has boon paid 
to fibres so far. The main other fibres ore sann-homp, deccan hemp, coir and 
agaves. 

Considerable improvement in the quality of sann-homp is possible by 
improving the method of retting. 

Dr. Bums does not think that India should attempt to compete in sisal 
hemp (Agave Sisalana) witli the African supplies after the war. Ho thinks the 
establishment of Fibre Eesoarch Station is necessarj' to study the agricultural, 
commercial and technological possibilities of fibres. 

Tobacco — ^Ho thinks that about 100 million lb. of cigarette tobacco ■wore 
produced in India in 1940-41 on an acreage of 110,000. He contemplates an 
ultimate area of cigarette tobacco of 200,000 acres and a production of 150 million 
Ib. of fiue-cured tobacco. 

Fruit — Owmg to the absence of any separate statistics of fruit areas or 
the j'ields, or any Imowlcdge of the present output, demand, etc., Dr. Burns is 
unable to fix targets, but he considers that the possibilities are enormous, provided 
India’s fruit products can compato with foreign products and also that the quality 
of the fre.sh fruit put on the market is improved. 

Vegetables — Owing to tho ahsonco of sepai-atft statistics, it seems impossible 
to fix targets. 

potatoes — ^Hore again, B(atistio.s are lacking, but, it disoaso-froo seed can 
bo produced, fungal diseases ho eliminated and improved motliods of storage bo 
adopt ed, ho considers thot, on iho existing acreage, the production can bo 
doubled. 


CHAPTER IV 

In tho fourth ohaplor, which ho has entitled " Tho Shape of Things to 
come,” Dr. Burns says that, in agricnltural dovolopmont, two objectives must he 
hold clearly in view.' They are : iho abolition of tho poverfy of the cultivator 
and the abolition of tho poverty of tho soil. To aebiovo thc.se objootivos, he 
refers to the need for cutting Out variou.s kinds of waste, which exist at present, 
such a,s waste of fevlilifeing material, water, soil, etc., and utilising these forces 
to tho maximum capacity. 

Ho refers to the need for strengthening enormously Provincial and State 
Departments of Agriculture, particularly on their propaganda or extension aide. 
This naturally involves considerable incroasos in finances. Ho advocates also 
tho full use of village organizations, individuals, grantees, managers of largo ostatos, 
etc.' Ho refers to tho need for collootivo action- in many matters, such as soil 
conservation and tho control of posts, diseases and -wild animals. Ho proposes 
that all the various linos of village improvement ho linked up with and made part 
of agricultural dovolopmont and that one authority should deal with them all. 

Dealing with mnnuros) ho says that Indian soils are at a stage in which 
on the whole there is neither increased pot diminished production, and, judging 
from the results of over 6,000 experiments in India, it is probable in most parts 
that the soil has become stabilised at a comparatively low lovol of production. 
'Ho refers to tho different kinds of manure available, many of which, such as 
compost, both on tho farm and froVn town rofuso, are very inadequately utilised, 
and ho concludes hie remarks on manure by making a very rottgb calculation of 
the -quantity of manure, which would bo required for each of tbo main crops, 
if tbejr were to receive the manurial treatments, which be advocates. 



As legaidb \\ater, bo rolers to tbo diEToreut available Bources, suggests the 
employment of water diviners for the location of undorgtonnd supplies, the uti- 
lisation of rivorwa ter by pumping, thouse of wind millsfor lifting water from wells, 
the construction of dams on rivers anduaHaljs and the many ways of impounding 
water in areas near tbo hills. 

On the crop production side, ho states that the complete answer to the 
ravages of insect pests and diseases is the production, wdioro possible, of roMst- 
ant varieties of crops, but, as that ideal method is not likely to bo achieved in all 
cases, the next important step is tbo use of fungicides and insecticides. Ho 
considers that, for both, there should bo a large field for their manufacture in 
India ns well as for the apparatus, required for their application. 

Dr. Bums concludes his Momoiandum with some lomarlrs on mochanisa- 
tion. The use of power maohinorj' in India is economical for certain special 
operations, such as the original clearing of land imder jnnglo, the eradication of 
deep rooted weed**, anti-ero«ion work and for cultivation on large estates, parli- 
crrlarly sugarcane. 

Bullock-drawTi implements must, how'ovor. continue to constitute the main 
weapon of culfivatron in this country and ho refers to the need for experimental 
work on some of these implements. Ho finishes by saying that, iu any planning 
of agriculture for the future, one inevitably turns to tho great Soviet experiment, 
and, whilst keeping an open mind in regard to that experiment, ho quotes tho 
remarks of Sir Daniel Hall, a well-krwwn British Agriculture Scientist, who 
stated that the planniirg of the Soviet organisation was done by men of wide 
material knowledge of tho world and a wide experience of ngricnltnre. They 
deliberately abandoned the peasant structure of agriculture, to which thoV had 
been accustomed and have attempted to use all tho resources of soionco ana> 
machinery to replace that peasant system by large-scale exploitation of the land, 
in order to obtain greater production and more food and to liberate laboui- for 
other industries by which the total Avoalth of tho population w|ould ho increased. 



Section 1 t CROPS 

INTRODUCTION 

This section is divided into three chapters. Chapter 1 attempts to ansirer 
the questions ; (o) What has been the actual production of crops over the -years 
1911-12 to 1042-43 ? What trends or tendencies does such production indicate 
and vrhat have been the causes of these ? This chapter automatically gives the 
answer to the first term of reference under which this note is written, i.e. ‘technolo- 
gical possibililies of agricultural development (1) under conditions more or less as 

they exist today.’ r 

1 — _r 

Chapter II deals with the Grow-More-Food campaign, regarded as a large- 
scale experiment indicating what can bo done by various moasures to increase crop 
production. The subsidiary questions which it attempts to answer are the fol- 
lowing : (a) What were the main methods used in the different provinces and states 
in the Grow-More-Food campaign ? (b) What were the results ? (c) At what 
cost were these obtained (taUng into account both the central an4 provincial 
' expenditure) ? (d) What conclusions can he drawn from this ? (c) What oon- 
^ olnsions can be drawn from other large-scale experiments in either reducing or 
boosting prodnetion, o.g. jute rcstriciion in Bengal, effect of the 1982 tariff on 
, sugarcane production, etc. , 

' In Chapter III an attempt is made to answer the second term of reference 
of this' note, i.e. what are ‘the technclopical possibilities of agricnitnral 
development (ii) under certain stated conditions'. The estimates ^ven in 
‘ this chapter are on the faasia of / experimental and other data and are well 
within the hounds of possibility. 

Chapter I— FAST AND PRESENT PRODUCTION 

Ninety-savon graphs are presented. Of these, graphs 1 to 84^ deal 
with all-India area and yield, graphs 85 to 86 jdeal wth particular crops in the 
provinces where they are most important. Graphs 87 to 96 compare the produc- 
tion of major foodgraina for each province with the population of the province 
throughout the years under review (mostly 1911-12 to 1942-43). Graph No. 96 
showing acreage end prodnetfon of cotton in India was reco’ved 'roni the Seoro- 
tary, Ind'an Central Cotton Committee. The toblos on which these graphs are 
based are given as appendices. An additional graph (No. 97) illustrates the 
relation of juto acreage to jute prices. 

The figures tor the tables for graphs 1 to 95 have been obtained in the 
following mannir. ' 

Acreage > 

, (1) Acreage of the various crops up to 1987-88 has been taken from Agfi, 

wlturM Statistics of India and £tom^l986-89 to 1940-41 from British India Agfi- 
eultwal Statistics {Provisional}, oxcoptiatho followng cases : (a) Acreage under 
rice in Assdm. (h) Acreage nnder linseed and rapesoed in_the United Provinces, 
(c) Acreage under groundnut in Madras during 1912-18 and 1918-14 and in tho 
Punjab from 1983-84 to 198G-87. ' 

Itegarding (a) — Acreage under rice in As<iam. The acreage given in Agrteu ^ 
fMi'aJ Statistics of India includes area under rice seedlings up to 19,86-87. As this 
has to be excluded, 'tbe figures have been taken from tho Season and Crop Jteporia 
of the province and Estimates of Area and Yidfd. ''From 1987-38 onward*, howevfcr 
figures have boon taken lirom AgriouUurai Statistics of India. ^ * 



jRegardin 0 (b ) — Aeivage und-r Unseal andiapesec^ in the United Provinces, The 
aoreago published in ^ 9 rtc 2 <Uura{Sto(ist{c 5 relates to pure crops only, Estiwile 
D/ilreaond Yie/dgivesaroaunder pure as well as mixed crops. The figures have 
therefore, been taken from the latter. 

Begarding (c) — (t) Acreage under groundnut in JUadras during 19J2-13 and 

1913- 14. In Agricultural Statistics, separate figures for groundnuts aro shown in 

1914- 16, while for previous years groundauts is included in 'Other Oilseeds'. These 
two figures have therefore boon taken from klstimates o/ Area and Yield, (n) 
Acreage under (froundnut in the Punjab from 1933-84 to 1936-37. Agricultural 
Statistics of India did not publish acreage for the Tunjab for years earlier than 
1987-88. ,The figures from 1988-84 to 1986-87 have been i akon from the Iteport on 
ihcMarlccting of Groundnuts in India. 

(2) Almora, Oarhwal and Xaim Ta} dislriets of Vie United Prooincet. There 
is no agency for the collection of statistics in Ahnora, Oarhwal, and the hill tracts 
of Nairn Tal. Estimates for Garbwal were, however, included in Agricultnral 
Statistics in India throughout the period, whilo those for Ahnora and the hill Iraots 
were included from 1980-81 . Tn the latter ease, estimates have heen. added for 
the ciu lier yonrs to make the data complete and comparable . 

(J) Forecasts.— -Fat the ton crops (rice, wheat, sugaroano, cotton, jiite, 
linso^'d, rape and mustard, sosnmum, caslor-seod and grouudnut) for which 
forecasts are issued, acreages for 1941-42 and 19d2-43 have been taken from the 
rcBpeolivo final and supplcmentmy forecast*.. 

Production 

(1) Figures of production have mainly been taken from Enimates oj Area 
and Yield of Principal Crops in India op to 1940-41 . For subsequent years figures 
fox the crops for which foxecosts ate issued have been taken from the respective 
final and supplementary foreoasts. 

Whenever the figures of area pvon in Estimates of Aren and Yield did not 
agree suhstantially with those givcai in AgricultuYal Statistics of India, production 
was adjusted according to the area given in the latter. 

Whenever the production of a commodity in a province was given along 
with the states within its boundaries, 'the share of the province was ^ther found 
out from its Season and Crop Bvporl if given there, or else ■wos worked out in 
proportion to the acreage. 

Production of groundnut in thoPnnjab from 1938-34 to 1939-40 and in the 
“ United Pro-snneeB from 1983-84 to 1987-88 was taken from the Beport on the 
Marltclhig of Groundnuts in India as these wore available neither from Estimates 
of Area aril Yield iioi from the Season and Crop Beporls of the respective provinces. 
Forecasts arc now i<*sued for both the provinces. 

Study of Graphs and Tables 

Wo may now study these graphs and tobies individually. Th(^' figures are 
unless otborn’ise slated, for British India only (but see page 34). These graphs 
and tables .ire important not only as showing aclu.Tl production, seasonal effects, 
and trends, hut also as data for the di«cnssions following. 

In every case years of maximuih and minimum production, years of miivi- 
mum and minimum acreage and the averages (production and acreage) for the 
whole series of years ate indicated. Thereafter comments, hove been >iuade on 
any trends Or tendencies ‘and their causes.. 
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A. CEREALS 



X. JRice 



Million tons 


Million acres 

1917*18 .. 80-9 

1942-43 

70*4 

1918-19''^ .. 20*8 

1927-28 

64*8 

-Average (1911-12 to 1942-48) 26*4 

.*♦ 

68*0 


There has been no fonsisfent expanaiou oC oonfvaction of aeceago or pro * 
■daciion. The fiuoUiations in acreage have been minor. The acresge in British 
India rouged botTreen 64*3 million' acres in 1927-28 and 70*4 million acres in 
1942-48 (1916-17 being a close second -with 70 * 8 million acres'. Thus Ibe range oi 
Tariation has been hhout 10 per cent on the lowest acreage. Production, on the 
.other hand, has moved within much wider limits. The lowest production war 
xccordod in 1918-19 at 20 ‘ 3 million tons and the highest in 191 7-16 at .30 * 9 million 
^ons. The range of variation was thus about 62 per cent. 

As compared with thohve-year period 1911*12 to 1916-16, the area increased 
by aboni 21 million acres during the five-year period 193S-89 to 1942'48, repre- 
senting a rise of nearly 4 per cent. 

- The fluctuations in production havo boon generally due to the umount.and 
‘distribution of fiuifiill, floods, and 'attaolt of insecU posts and diseases like 
''blast’ and Bohninflio^poriwii. " 

In 1917-18 the season was. on the whole favourable, especially for 
'the winter crop except in parts of Bombay and Sind and a record cu>p was 
obtained. 

In tho following year 1918-19 the lowest production n«h recorded 
though the area did not fall by more ilmti 3imlHon acres. Tliiswo^ mainly due 
to the scarcity of rain.s. especially in Bihar mid Oris-sa. Madras, and the United 
Provinces. This was also the your of the influruzo epidcraio. 

•In 1920-21 tho yield was BOiionsly affeclod by prolonged drought in some 

iiroaflo ' 

In 1928-2*1 tho outturn was adversely affected in Bengal, Bihar and 
Hadrae. In tho first-named two provinoos the crops suffered duo to inade- 
q[tiato rainfall. In Madras, in certain portions it was adversoly atteoted by 
^excessive rainfall j in others due to drought ; while in others due to outbreak of 
-‘paddy blast’ and tUe attack of stem-borer- 

' In 1986-37 timely rainfall helped the crop; particularly in Bengal and 
Bihar. ‘ " . . . . 

In' 1940-41, due to insufficient and untimely rains in certain important 
.tracts like Bengal, the yield was poor. 

Ill 1942-43, productiou fell particularly in Bengal, Ma^'os and Orissa, 
wilthough this was the year of maximum acreage. This is attribulnblo chiefly 
*to unfavourable weather conditions, damage caused by cyclone in Bengal and 
Orissa in the late autumn and the attack of ueliftintlwspwUm. 


2. Wheat 

It ' 

Million tons 


Million acres 

1929-80 

t *- 

■••I ».«. 


27*5 

.-1942-43 ■ 

1920-21 . . 

" 6*7 

«• a • k V • 

1918-1 9i 

19*2 

-A.-voragO-(191 1-12 to 19*12-43) ’ ■ ' 7‘8 

■ 

24*7. 
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Aftorcomparativelyviolont flucttifttionsfroml911-12 to 1921-22, prodoo- 
tion bcoamo stoody. It gradually declined up to 1927-28 niter which a alight 
upward trend is notiood. 

Tho sudden fluctuations in production have mostly boon duo to the 
amount and distribution of rninlali, and to the oitecL ot Irost, hail, rnst, smut, 
hot winds at tho timo o£ maturity gnnd in certain cases duo to prices and to 
epidemics like influonza. 

In 1913-14 production reached n low level of T ■ 1 million tons. The fall was 
due to inadequate rainfall at sowing time in the important Vrhent-growing pro- 
vinces of tlio Punjab and the United Province". 

In 1914-15 production showed an increase of nearly 1 J million Ions over the 
preceding year owing to favourable season at sowing timo and attractive prices. 

In 1918-19 a very low production svas recorded due to drought and the 
influenza epidemic daring the sowing season. Tho yield further suffered duo to 
insuflicienl winter rains for maturing tho crop in certain areas. 

In 1920-21 there was a heavy contraetion in the acreage and (ho lowest 
producfiun for the period under review was recorded. Tho acreage declined duo 
to insufficiency of moislnre in the soil at sowing timo, and tho production was 
fill tluT leducod by failure o£ winter rains and the provnlonoo of hot winds at ripen- 
iug. 


In 1927-2^ the production in tho Punj'ab suffered due tolrust, smut, strong 
dry winds and dustslorm-i in March and severe local damage from hailstorms. 
In* the United Pioviuees evcossivo lain, aocompaniMl in mony cases by high winds 
aud liiul, dnuuiged the crop. 


In 1929-30 tho winter ruins proved beneficial to wheal, and .s record crop 
W.V8 harvested- 

f 

In 1983-31 (ho acreage went up by abnul 2J million acres as compared 
svilh the preceding year duo to favourable conditioni. at sowing time. The yield 
on the other lumd showed a heavy decline. This was mainly due t-> high^ 
dosipcniing winds during the ripening period and also due to frost,' hail and rust. 


In 1938-89 production suffered due to insufficiency of rain water both 
at tho timo of sowing and during winter. 


3. Barley 


MUlion tows' 


MiUion acres- 


1916-17 

3*4 

1917-18 

1917-18 

3-4 


1938-39 

1-9 

193940 

Average fl915-l6 to 1911 -42) 

2*6 



8-5 


6-1 

6 '.9 


Froduolion of barley e^hibit<; a steady downward trend probably duo to 
its substitution by wheat on account of ei-pansion in irrigation. 


Tho record rrops harvested in 1916-17 and 1917-18 were mainly due fo> ' 
favourable weather for barley in the main producing provinces. In the United 
Provinces during 1916-17 the monsoon was prolonged. ‘When the i?ain ceased 
in October there v as vevy'lilfJe lime for preparing a seed bod ; and Ihe cultiva- 
tors often prefened to put down barley in place of wheat rather than sow tho latter,. 
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the hastily prepared ground.’* Another possible reason for the expansion of 

' the area under barley to be found in the rise of its price. 

1 

■ In 1918-19 the acreage declined by about 2 million on account of unfavour 
.able weather at sowing time and the production was further adversely affected by 
lack of rains in winter. 

Li 1920-21 there was a heavy fall in acreage and production due to inade- 

• guate rains daring the sowing season. 

c In 1927-28 production declined, particularly in the United Provinces 
'due to unfavourable weather ns in the case of wheat. 

In 1928-29 the acreage crossed the million acres level after nine years 
-and the production also increased. In the Pui^jab area expanded due to the pro- 
^aonco of moisture in the a<iil. In the United Provinces, however, the season was 
generally unfavourable for sowing rabi crops and the coarse crop- of barley was 
therefore sown in place of wheat. 

' . In 1938-89 the fall in production was generally due to deficiency of timely 
•rainfall as stated in the case of wheat. 

4. Jowar 

Million to7is Million acres 

^9l6-16 e-0 1986-87 .. 23*5 

1918-19 .. 3‘4 1926-26t .. 19 ’9 

Average (191S-16 to 1941-42) 4-6 .. 21-8 

This graph shows big fluctuations, particularfy hotweon 1917-18 and 1921-22 * 
.During tho suhseguent period production has been moving hetwoen four and five 
.million tons and does not exhibit any marked trend. 

The maximum production in 1915-16 is ottributod mainly to the favourable 
^character of the season in the main joioar producing provinces. 

In 1918-19 production reached a low level of 3*4 million tons due to oon- 
•Irliction of area on account of unfavourable weather at tho time of sowing. Tho 
-decline waJs portioularl}* marked in Bombay where rainfall wospoor and the year 
was considered to he ihb most disastrous on record. This was also tho influenza 
year. 

In 1920-21 production declined by about 2 million tons as compared with the 
preceding year. This was mainly due to insuifioient rainfall and tho unfavourable 

• character of the season. Tho fall was paxUoularly marked in Bombay. 

, In 1921-22 the acreage reachod.the peak of 28j^ million acres and production 
inoreasod by 2 million ton's as compared with tho preceding year ma^y due to 
- ample moisture’ in the 'soil at the time of sowing, scarcity Of fodder and dearness 
-of ioodgrains. In Madras it replaced Jeorra and cotton on account of heavy rain- 
,fall in October which was too late for these 'two crops. 

^ In 1925-26 acroago and production fell duo to poor rains in Bombay and 
, -excesmyo rains in the Central Provinces and tho Punjab. In Madras the crop 
•was partly replaced by groundnut and cotton. - 

’ ^ In 1929-80 the acreage and production inoreasod substantially on account 
f of timely rainfall in the main yoiaar-produclng areas. ' 

__ _ > I 

’Vjtom 8«ft>oa and Crop Btport of ibe UnlUd VroTlneu, ' - 

fianiMwa tot the period leiMS to iStl-dS tor wbloh iMdaeUoa li »t*U«U*. ' 
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In 1936-37 the acreage oneo again ionched J;iie highest level of 23J milliom 
ac I tfc ior the period under revie\\. The expansion “was particularly marked in 
Cumbiiy and the Central Provinces duo to favourable rainfall, and in the Central' 
Pi evinces partly due to the rotation of eiops. The 3 'ield, however, did not rise 
ploporbonatel 3 ^ In Bombay tho yield was 'considerably reduced due to poor , 
lamfall daring the period of growtii, dry winds ondthe attack of insect pests, wbile- 
in the Central Provinces, heavy rains towards ,thc end of October and in the 
second and third weeks of November caused a serious setback. 


5. Bajra 

* 

Million ions 

ft 

4 

Million acres 

1919-20 ‘ .! 

2-8 

1921-22-<- 

36-9 

1938-39 

■ 1-8 

IDSe-ST* 

11-5 

Average (1919-20 to 1941-42) 

2-2 

. • 

18-4 


Here also there are considerable duotuations but not so great as iu jowar. 
A downward trend in production is indicated. It has fallen from about 24 million, 
tons during the period 1919-20 to 1923-24. to 2-0 million tons in the five-ye.’r 
period ending 1941-42. ^ 

The sadden fluctuations in production ate, as in the case of other unitrigated 
crops, mainly due to the amount and disitibulion of rainfall at sowing time and 
during the perrod of growth and also due to its substitution by other crops, e.g. 
groundnut, sesamnm, jomr and in Sind cotton and rice when inundations are 
favourable. 

J 

Tire record pioducHon of 2-8 million Ions was obtained in 1919-20 duo to 
favourable weather both for sowing and growth of the crop. la Bombay the cul- 
tivators afl'ectod by tho famine conditions tho t prevailed in the preoe^g year- 
were keen to take advantage of tho early rains to sow -aherever possible crops 
that would mature early and afford food for human beings as well as fodder for 
cattle. Bajri and Zdiari/ jmi'Cr were accordingly sown with the first fall of rains. 
In Sind also good rains in the desert portion of Tharparkar and other hilly tracts 
where bajri is extensively grown and favourable inundation elsewhere favoured 
the cultivation of bajri and joicar. 

In 1920-21 production declined by about } million tons as compared with the 
preceding year. This "was duo to contraction in area. In Bombay failuro of 
G&ily rains was responsible. In kladras also rains were untimely in certain parts 
while in others preference w as show n for groundnut , sosamum, jowar and ragi. 

In 1926-26 produciion deolinod duo to deficiency of rain during the main 
p eriod of growth and also at Ibo time of sowing in the Punjab. 

In 1926-27 both acreage and production increased mainly due to favourable 
-weather conditions for sowing. 

•' In 1928-29 acreage and production declined generally due to deficiency 
for sowing purposes. In Sind this was combined with substitution by 
other crops, e.g. rice and cotton, to utilize good* inundation that occurred daring 
the'year. ' . ^ 

In 1929-30 production fell mainly in Bombnj- and liladtas on account of 
contraction in area. In Bombay it was- due to very 'scanty rainfall in the 
early part of the season. ' * ■ 

^ *n!iximam tiaa mtaimum donng the pertml loifl 2O to Ull-tS for irhlelj ptoauctlon a»t*ar# arallabl*. 

\ * k _ •»- 
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In 193G-37 both area and production fell appreciably- The fall was parti- 
cularly marhed in Bombay and the United Provinces. In Bombay, the contraction 
was partly due to rise in the area nader Ichari/ joicar hut chiefly duo to insufficient 
rains at sowing time. In the United Prorincea, the rains set in earlier than usual, 
were heavy and incessant and caused serious hindrance to kltcrif sowings. 


In 1938-39, although the acreage was higher than in the preceding two 
yeais, the output was lower, ‘piohnbly due to unfavourable weather conditions 
during the pciod of growth and maturity of the crop. 

6. Maize 

, ‘ Million ions 2lHlion acres 

. 1919-SO - 2*G 1919-20 .. G-5' 

1924-26 .. 1*7 1924-25 .. 6’2 

Averoge (1919-20 to 1941-42) 2*1^ 6'8 

There wan considerable ffuctuations between 1919-20 and 1926-26. 

“The production declined from 1919-20 to 1924-26, started rising in 1926-26 and 
continued on the upward trend till 1929-80 after which a slight fall is noticed. ’ 


The fluctuations are explained as follows : * 

In 1919-20 the maximum production "was attained due to favourable 
- season, while in 1924-25 the lowest level was touched due to late and inadequate 
rains in the beginning and excessive rains subsequently. Floods also caused some 
damage in certain areas. 

» ' ^ 

In 1929-80 both acreage and production rose to fairly high levels chiefly 

on account of timely rains for sowing. 

In 1988-34 production. declined on account of excessive rains, floods and 
attack of insect pests. - • , ’ 


In 1936-87 production again fell on account of heavy and incessant rains 
both at the time of sowing and daring the period of growth. Floods also caused 
some damage. . . ’ < 

' In 1938-89 excessive rains in certain^areas and Scanty rains in others led 
to a fall in acreage and production'. In Bihar floods also did some damage. 

7. ’Grant ' ' ' 

“ f ^ ^ •• 

. • , ilfilitoti tons, ~ Million acres 


1922-28 .. 5-2 1917-18 

' , 1922-28 

1918-19 .. ' 1-9- 1918-19 

Average (1917-18 to 1941-42) < ‘ 8’6 , 



.7-6 

18-6 


' There wore 'considerable fluctuations between 1917-18 and 1928-24. In 
the last six years or so gram blight has reduced the gram area in the North 
.Punjab. The production has fallen from about 4 million tons daring the period 
1917-18 to^ 1922-28 (leaving out 1918-19 which was the worst year) to about 8 
million tons within the five-year period ending 1941-42. ' > 


Suhstantfal fluctuations in production are explained as follows. 

lii 1916-19 the lowest acreage andproduotaon wererecorded duo to unfavour- 
able weather and to the influenza epidemic during the sowing season. 
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In 192u>iSi botn acreage and prodnctaon dropped bca-nlj owing to the early 
eessation o£ the rains as a result of which moistnre in the boU was insufficient lor 
sowing. In the United Provinces high temperature and strong westerly winds 
during the early days of March also adversely affected the crop. ' 

In 1922-23 production increased due to expansion in acreage as a result of 
ample moisture in the soil at the time of sowing. It was also helped by winter 
rains. 

In 1928-29 production decreased in the United Provinces due to a fall in 
acreage as a result of dehoiency of moisture in the soil at sowing time and, later on, 
due to frost in February, followed by dry westerly winds in March. In the Punjab, 
although the area expanded, prodnction decreased on account of severe cold, 
frost, strong winds and deficiency of rains. 

In 1938-89 both acreage and production declined heavily. In the Punjab 
climatic condiUons were unfavourable at the time of sowing and there was a fear 
of gram blight also. The crop was almost totally destroyed by gram blight in 
Jhelnm and parts of Shahpur district. In the United Provinces also prodnction 
declined due to insufficiency of winter rains. 

8. Rctgi, ‘Miscellaneous Food Crops’ and ‘Other Food Crains 

including pulses * 

MiscellaneouB food crops includes amaranths, arrowroot, larni, mdhrta. 
Miscellaneous food crops in Assam are not included in the total but the acreage is 
very small. 

Other food grains including pulses includes arliar, iarbati, lobia, mung, horse 
gram, black gram, field gram, cheiok, lentils, dhcena, Jeangni, Ttodo or varagu, 
huthi, hiihudi, peas, pigeon or bottle grass, swank, chipkliog vetch, buck wheat, 
toudalu or harti, beans and gram in the case of Assam. 

Here only the area is recorded. 

Million acres' 

1914-15 .. .. .. 86‘6 

.1918-19 ., .. ., 30-8.' 

Average (1918-14 to 1940-41) .. 84-4 

After 1918-19 there ■was a recovery and tho area is more or less steady* 
On the whole, however, the period ended with a fall of about 2 million acres as 
compared with its beginning. Of this ragi alone was responsible for a fall of about 
1 million acres. 

This concludes the graphs and tables of the foodgrains for all-India. 


S. OILSEEDS 


9 . Linseed 

Tons 

- 

Million acres 

1911-12 

621,000 

1911-12 • 

4*6 

1918-19 

'Averago (1911-12 

209,000 

1918-19 .. 

s ^ * 

1*7 ’■ 

to J 942-43) 

391,000 

« • • • ^ 

2*9 


There were coubiderahlp fluctuations hotween 1917-18 and 1923-24. At 
the Crop Planning Conference in 1934, linseed was one of the few crops for which 
expansion was -rocommended. In the Ottawa ConforOnoo of 1932, it obtained 
a valuable^ preference, but the effect of this in India was not marked. Although 
in the period 1937-88 to 1989-40 the acreage passed the 8 million mark, after 
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1939-40 Uioro -was considerable reduction of acreage^ partly as a resnlt of propo* 
ganda for tho redaction in acraago doe to lack of sUpping space for oxport and 
.portly due to tho Grow-SIoro-Food campaign. 

Tho main flactnations in production aro explained os follows : 

' In 1911-12 tho maximum production was attained due to a record area 
!being pbt under 4he crop to a large extent owing to the timely rains which 
permitted its cultivation. 

In 1918-14 area and production shrank considerably in the important lin- 
seed-growing tracts of the Control Provinces and tho United Provinces. Tho 
crop was seriously affeoted by drought. Insects, cloudy weather and bail also 
injured tho crop in parts of tho Control Provinces. 

In 1918-19 tho lowest production was recorded. Tho prolonged drought 
which provaOed from October to Docombor, not onlj' restricted tho aroa sown 
<bnt also adversely affected the growth of the crop almost everywhere. 

In 1920-21 acreage and production declined duo to unfavourable season. 


10,, Sesamum 

1923-22 

1918-19 


Tons Million acres 

417.000 1914-15 .. 4-8 

228.000 1934-86 .. 2-7 


' Average (1911-12 to 

1942-43)- .. 346,000 .. 8*8 

There has boon a reduction of 80,000 tons in production during tho guin- 
'quonuium ending 1942-43 as compared with the five-year period 1911-12 to 1916- 
16. No marked trend is, 'however, noticed in recent years. The important 
fluctuations in production aro explained below j ' 

In 1914-16 a substantial inoroaso in acreage and production took place 
■duo to good seasonal conditions. > . 


In 1917-18 contraction in. area and production was brought about by 
Ihck of suiTicient moisture in tho soil at tho time of sowing. Heavy and conti- 
muons rain in Soptemher and October adversely affected tho crop in almost all 
provinces. ' ' 

In 1918-19 acreage and production fell diic to tho season wliioh, ou the 
whole, was unfavourable, due to drought. ' 

In 1921-22 increased sowings took place due to the presence 06 ample 
moisture in tbo soil. High prices fetched by oilseeds also increased production, 
,and a record crop was harvested.' 

Tn 1926-20 continuous tains in Uio months of Juno and July retarded 
sowing os a result of which production declined. 

In J 934-86 production again declined boovily on account of tho lowest 
acreage being put under tho crop. Tho shrinkage is generally attributed to 
- unfavonrablo climatic conditions at sowing time. 


li. Rape and Mustard 


1911-12, 

{ « 


Million ions 

1 

Million acres 

• 

I'fi 

1917-18 

1911-12 

.. , 7-1 

7-0 

1918-19 

1927-28 

..J 

0-8 

1918-19 

4*9 

Average (1011-12 to 

> 

1 


f 

1942-48 


’ 1-0 


' 6-0 
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-^ith efforts made towards finding indnsirial uses for groundnut oil led to a 
bigger demand for the oil in India. Tins was attended with on improvement 
in prices. This again encouraged sowings of groundnuts, and in 1942 about 
million acres were sown.* 

The trend of groundnut acreage, production and prices has also been dia- 
cussed at pages 8, 4, 11, 84, 90 and 91 of the Bejport on the Marketing oj Ground- 
nuts in India. 

13. Coconut 

Here acreage only is given which has remained more or loss stationary 
between 600,000 and 700,000 acres. 

14. Castor ' ^ , 

< 

The figures given exclude estimate for the mixed crop in’ the United Hro- 
'vinces for which there ate no reliable data. 


M 

Tons 


Acres 

1926-26 

72,000 . 

1925-26 

574,000 

1935-86 *> 

1941-42 / 

42,000 

1941-42 

. - 880,000 

Average (1926-26 to 1942-48) 

58,000 

• a 

469,000 


The graph for British India shows two definite levels of production, the 
:first ending at the year 1932-33. Hyderabad is the most important state for 
ibis crop and the figures g^ven for it by the Director-General of Commercial 
hatelligence and Btatistics in correspondence to Bardar Partap Siugh, who pre- 
, pared the graphs, are as follows : 

1988-89 .. ., .. 799,988 acres" 

1939- 40 .. .. ,. 670,993 „ . 

1940- 41 .. .. .. ' 780,849 „ 

These, however, are considerably different ^m those given in the Esti- 
mates oJ Area and Yield which are as follows s 

• 1938-39 .. .. .. ... 560,000 acres 

1939- 40 .. .. .. .. 387,000 „ 

1940- 41 ., .. .. - .. 481,000 „ 

Area under castor in British India fell by about 100,000 acres in recent 
years as compared with the period 1920-21 to 1924-25- — the earUost period for 
which separate figures for castor are available. In Madras, the reduction in 
■ castor acreage is probably duo to the preference for groundnut. 
ftS. Other oitseeds 


(Acreage only) 

1986-87 .. .. .. 1,797,000 acres 

1921-22 .. 955,000 " „ 

Average (1920-21 to 1940-41) . . . . 1,226,000 „ 

This inoludes such seeds as niger seed, safflower seed, sunflower, etc. 

^ The figures show an upward trend since 1935-86, but this is duo to the 
f inclusion of safflower seeds which were transferred ftom the ‘Dyeing and 
Tanning Substances ’ group to this group during this year. 
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16. 

Condiments and Spices 


and 

Thfe includes such crops as ajwam, 
also ginger, tumeric and onions: 

caraway, chillies, coriander, popper 



Million acres 


19554-85 

.. 1-7 


1913-14 

. . i -2 


1914-15 

.. 1*2 


1920-21 

.. 1*2 


1929-80 

.. 1-2 


Average (1911-12 to 1940-41) 

.. 1*4 


.Area under condiments and spices in 

British India does not exhibit onjr 

marked trend. 


17. 

Sugarcane 



. MUUan tms 

Million acrtC' 


1086-87 .. 6*1 

1940-41 .. 4-4 


1918-H X 0.3 

1914-16 1 .. 

1014-16 -i 2.3 

1921-22 / 


Average (191M2 to 1942-43) 8-5 

2-9 


Tiio following nol.o by the Director, Imperial InBlitnte of Sugar 'L'eoh- 
nology, Cawiipore , in reproduced in full 5 > 

‘ The graph illustrates clearly the fluotuntions in tho oaao acreage as the- 
result 0 / variaiiom in tlic groitcr's return from the crop. High cane priees are 
usufllly foilo-vred by an increase in flic area under cone, -which often results in 
overproduction of cane and low sugar and cenc prices. These load to a contrac- 
tion of the acreage under cane in the following season. The graph thus shows a 
■ continuous series of cycles of high and low acreages. 

' Till 1982, the year in which tariff protection was granted to the sugar 
industry, the Urea under cane remained verp stable, and varied within tho narrow 
range of SJ to 8 million acres. With the grant of protection, in 1982, tho area 
curve began to rise. This was duo to the increased demand of the expanding 
■while titigar industry for sugarcane. Th 1934. tho GovcrnmciDta of the United 
Provinces and iSihar began fixing minimnm- prices for sugaroano* purchased by 
factories. This helped the growers to roalizo a better return on thoir crop than 
they w'ould otherwise, and encouraged them to extend tho areas under cane. 
There is, as a result, o very steep rise in the graph between 1934 and 1936. Di 
193G-37 (he area nndor cone W'as about 4i million acres. OTie crop was also good 
and there was a record yield of cano. ' factories worked to thoir full capacity, . 
'and there was overproduction of sugar in tho country. There was no central 
organization at that time 'for tho marketing ot sugar, and there followed cut- 
throat competition among factories for the disposal of thoir stocks. Tho price 
of sugar dropped -to an uneconomic Jevol, and since (he minimiun prices of cane 
were fixed with reference to the prevailing market .quotations for sugar, tho cnl- 
tivalors received very poor prices for cane. - This discouraged sowings for tho 
following season, and the area under cane dropped -heavily in 1937-88 and 1038- 
89. ,1 

' The liidiati Sugar Syndicate was formed as a voluntary body in 1937. In’ 
the Bubaequent year it was recognized by -tho Governments of the United Pi-ovinces 
and' Bihar which oomDollcd all faotorics in tho United Province and Bihar to become 
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?ts membeiB. The Syndicate fixed Tninimnm selling pricesj for engar, and regu- 
lated sales of members’ sugar bj' the allotment of delivery quotas. It was thus 
able to arrest the decline in sugai prices. Further, production of sugarcane 
and sugar were low in seasons 1937-38 and 1938-89, ,ind sugar prices improved 
steadily. The provincial Govornments therefore fixed attractive prices for 
cane in season 1938-89. As a result tbo area under cane increased in 1939-40.\ 
"When this season commenced the maikots woie starved of sugar and the market 
quotations (which ucie only nominal ai they did not relate to actual bIocIjs, 
there being very little sugar hi stock in the countrt' at the tune) wore high. The 
Tninim iiTn price for the first fortnight of the season was fixed with reference to 
these market quotations and was therefore as high as S annas 9 pies per matmd. 
The Syndicate now raised its basic and selling prices on the ground that the 
Government hod fixed a vorj' high minimum price for cane. 'J'his led to a further 
liso in the market quotations, and consequently in the minimum price for cane. 
Thus increase in the inaiket quotations for sugar laiscd the minimum prices for 
cane and vice versa. Tliis vicious circle continued for the major part of the 
seofion. Therofoio, although there was oveiTiroduction of both sugarcane and 
sugar in 1989-40, the cultivators recaved voiy good prices for cane. This is 
icflected in a furthei increase in the area under cane in 1940-41. 

‘ In 1940-41 the provincial Governments of the United Provinces and Bihar 
decided to restiict tlio pioducliou of eiigar in the tw’o provinces by the alloca- 
tion of crushing quotas to factories This was necessary m order to liquidate the 
heavy oarryova’ of sugar in factories- 'Jlio factories’ demand for cane was 
therefore •unnll and over laigo' aroab in the United Provinces and Bihar the 
growers ooidd not find any profitable outlets for their crop. Tho minimum price 
fixed for cane was also very low, hemp -i annas C pies pof maund, The area 
under oano therefore deoronsod in 1941-42. 

* In season 1941-42 also tho United Provinces and Bihar' Governments 
allotted ciushing quotas to fictoiics. But owing to crop fniluic there was .acute ^ 
' shortage of cane, and in tho East I Jiiifi'd Provinces and Bilier, Xaofories wore un- 
able to obtain supplies of cane to complete Ihehr quotas. The production of sugar 
w'tts therefoio low whilG the demand foi sugar had, due to war conditions, iu- 
creased. Owing to increased purchasing power, the demand for infernal oirilian 
consumption also increased. Simultaneously tho raililary demand for sugar increas- 
ed, and pO'sribilUies wore opened up for the export of sugar for the use of Allied 
troops in the Middle and l^ear East. To make tbo best possible use of tho avmlable 
stocks, the Gm’einmenl had to institute control over Uie dieiiibution and price? 
of sugar. They also exhorted factories and grow'crs to strive for an all-out pro- 
duction in 1942-48. The provincial Governmefits of the United Provinces and 
Bihar announced that tliorc would be no control over production in 1942-48, The - 
• Governments also required factories to pay on all cane ])u clinAri^by them in 
season 1941-42, a doferred price oyer .and above the original putfbas’e price* so 
tbat the total piico might not bo lea« Ilian 7 annas pei maund. As a result of 
these measures the area under cane agoin iucietised in 1912-43.’ 


:2S, Cotton 

\ 

■ Tom 

^lUlion 

JUiitwa 


Of 

h'( les 

acres 

1941-42 .. 

746,000 

4-2 1923-26 

' . . 17*7 

- 1911-12 .. 

,418,000 

'I'o I 9 I 3 -I 61 

11-2 

.Average (1911-12 
- to 1942-43} 

J78,000 

3-3 - 

- iivi 
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The Seoretary, Bidiau Geukral Oottou Comuoittee, has kindly prepatud 
-aHO^her graph shovring the all-Indin acreage and production of cotton during the 
period 1911-12 to 1942-43 bused on the statistics published in the Eslivuitcs of 
Area atid Yield of ^rinevpaJ Crops in India (graph 96). The figures on which 
this graph is based will also be found in the table containing the figures on which 
all the graphs have been eoustructed. 

The following note prepared by the Secretary, Indian (Jentral Cotton 
Committee, fully describes the reasons for the fluctuations in acreage during 
the period. The effects of the 1980 slump, the declaration of the present war 
and the Srow-More-I'ood campaign are indicated by the portions of the graphs 
lying between (a) 1929-80 and 1932-33, lb) 1989-40 and 1941-42 and (c) 1941-42 
and 1942-43. 

‘ The attached graph shows the trend of cotton acreage and production 
during the period' 1911-12 to 1942-48. The portion of tho graph between 1913-14 
and 1017-18 shows the violent fluctuations in acreage during tho period of the 
first world war. O’he war in 1914 had at first the effect of depressing cotton 
prices owing to curtailment of exports and as fi rcsxilt the average price of Broach 
(forward rate for the nearest' delivery period) sagged to Es. 202 per hhandy in 
1914-15. This was reflected in a sharp decline in the -area under cotton in 
the following year to 17 -7 million acres, which was tho lowest recorded during the 
entire period under re\>iew.’ As a result of good prices for cotton in 1915-16 
and 1916-17, the cotton acreage rose to 25*3 million acres in 1917-18, showing 
an inoroaso of 7 • 6 million acres over the area in 1916-16. The crop, however, 
suffered owing to unfavourable seasonal conditions. The lower level of exports 
in 1917-18 and 1918-19, however, was followed by a drop in the cotton area. 
The cessation of hostilities had the effect of raising the cotton area in 1919-20 
whefi tho crop was also good. There was a break in prices in 1920-21 despite 
the comparatively poor outturn in that year and this was followed by a drop in 
the cotton area to 18 ’o million acres in 1921-22, Thereafter, the acreage con- - 
tiuucd to increase tmder tho stimulus of steady high prices for cotton until in 
1925-26 the area and production reached peak levels at 28*4 million acres and 
11*1 lakh tons (6*2 million bales), respeo ively. The bumper crop bad the effect 
'Oi depressing cotton prices, which after a short-lived recov^ory in 1927-28 again 
took a downward course. The mill industry was also in a depressed condition 
during 1927-28 and 1928-29 and consumption of Indian cotton in Indian min p; 
was on a lower level. The area under cotton during this period followed gener- 
ally the coTirse of cotton prices. Owing to the genei-al economic depression all 
over tho world and in line u-ith other commodity prices, cotton prices continued 
to decline very heavily from the latter iialf- of 3929-80 season. The average 
price of Broach epme down frpm Bs. 846 per hhandy , in 1928-29 to Es. 18Sm 
1980-31. * The average price in 1931-32, which recorded a reduced outturn owing 
to the failure of, the Oomras crop, was nearly the same as in the previous year, 

, but compared to American tho prices of Indian cotton were high. Owing ^ a 
marked 'falling off in the e.vportB to Japan, the, total exports of indiau cotton 
reached a low level in 1981-82. The result of all those factor? Was reflected 'in 
the reduction of the area under cotton tb 22*2 million acres in 1982-8*3 ; this 
was nearly S million acres less than the average in the pre-depression year. With 
the gradual recovery in prices which continued up to 1936-37, the area under 
cotton tended to increase. ,The crop in 1986-37 reached the peak figuso of 
^11*0 lakh tons (6*2 million bales) as a result of fkvom-ablo seasonal conditions 
and was„ almost equal to the previous record reached in 1925-26. Exports dur- 
ing tho season winch vrere 4*3 million halos, also reached the highest'point and 
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prices trere steady. An alatming riination for Indian cotton developed in 19S?~ 
88, owing to a record American crop in timt year and the policy of export subsidy 
adopted by the Amercion Government for ^sposing of the sniplns production. 
The situation tvas further accentuated by Japan’s inability to import Indian 
cotton o^ing to lack oi foreign exchange. The war in Spain and exchange dlffi* 
cnlties facing Germany and Italy further unnerved prospects of eScports of 
Indian cotton. As a result of these factors, prices of Indian cotton in 1937-S8 
sagged lo^ei than the levels reached in 193i-8!i and continued to he depressed 
in the succeeding year also. This position reacted on the acreage in 1989-40, 
'Which 'Was the lowest reached for several years. -The declaration of war in Sep- 
tember 1989 bad at first a bullish effect on Indian cotton and the acreage increas- 
ed np to 1941-42, despite the nervons ferling caused hy the loss of the oontinental' 
markets, as the average prices obtained tor cotton in the first two years of the 
ivar were much higher than the prices which prevailed during 1937-38 and 
1988-89. The h gher mill consumption of Indian cotton continued to impart 
steadiness to cotton prices. The position of Indian cotton, particularly of the 
short-staple types, became very sorions early in 1941-42 season when the Far 
Eastern markets were also closed as a result of the entry of Japan into the war. 
A special appeal was made by the Indian Cotton Committee to all provincial 
Governments and States in India, especially in areas where short-staple cotton 
is gro'wn, to reduce the acreage under such cotton forth'with by at least 50 per 
cent. The efforts of the Committee in this connection were strengthened by 
the Gtow-More-Food campaign simultaneously imdertaken by Government on 
a count ly-wide scale. As a result, tho area under cotton in 1942-43 declined 
to 18 -8 million acres. Tho acreage was lower than this figure only twice during 
the last SO years. 


19 . 


Million 

tone 

Million 

hales 



MiOwn 

acres 

1912-13 T 

1926-27 !• 2-0 

1980-81 J 

11-2 

1926-27 

• » 

8-6 ■ 

1921-22 0-7 

Average (1911-12 

3*9 

1922-28 

• * 

1*4 

to 1942-«8) 1 -6 

8*4 

• • 

. • 

2*7 


The acreage figures are really more ibdicative of trends. In addition tO' 
the graphs specially prepared for this note,’ there is attached' a graph (No. 97) 
prepared by the Secretary, Indian Central Jute Committee, showing all-India 
acreage (taken from the ^al forecast figures of the Bengal Department of 
Agriculture) Md prices of loose jute at Narayangunj (Bengal). It will be seen 
that the sowings of one season are closely correlated with the prices of ,tlie 
previous season. This is also brought out in the following statement : 
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The price of paddy has also an effect on jute. The Secretary, Indian 
Central Jute Committee, ohservea : 

‘ It is important to note that during the years under consideration 
the same price correlation het^s'een jute and paddy has been generally main- 
tained. Becently there has been a ^ery serious disturbance in this price corre- 
lation, and as paddy is in most cases an alternative crop for jute, this variation 
in tho price correlation between jute and paddy will de^itoly vitiate the above 
conclusion, viz. that the jate acreage iu anyone year is directly corc^a.tedrnth the 
jute prices in the previous season. It holds good only when the price correlation 
betu'een jute and paddy remains unaltered. If, however, as has happened this 
year (1948), the price of paddy rules disproportionately high, the cultivators 
will grow paddy instead of jute even with a rise in price for jnle. This 
is hecause though jute prices might have doubled, paddy prices have increased 
about eight times. In the language of the cultivator, formerly one maund of 
jutejnould exchange for two maunds of rice, whereas this year one maund of 
rice IS exohan^g for 2 or S mannds of jntp. To be exact, the margin for the' 
cultivation of jute will go down up to that stage at which a cultivator would 
expect an equal iclum fiom tho land whether he puts it^under jute or paddy, 
having regard to the suitability of the land for growing jnte or paddy, and having 
tegaid to the price correlaiionsbip between jute and paddy. If, for example, 
a particular acre of land is expected to yield either 12 maunds of jute or 24 maunds 
paddy, the cultivator wquid put jute on that land as long as he expects that the 
prioe-ielation between jute and paddy would not be less than 2:1. If he ex- 
pects a prico relationship which is less than 2 ; 1 he would not put jute on it hut 
would put it under paddy. This is a new problem for jute.’ 

20, Other fibres {Stmn-hemp, Sisal, etc.) 

Acreage only' 

1914-16 «•. .. .. 976,000 acres u 

1918-19 .. .. ■ .r 676,000 „ 

Average (1911-12 to 1940-41) ' .. ,. 749,000 

It is not possible to offer any satisfactory e^lanations of the fluctuations 
in the ^aph. A likely cause of enhanced acreage in 1926-26 might have been 
that the high price-level reached by jute in 1928-24 affected other commercial 
fibres. 


21. Indigo 

' 




Gwts 


Acres 

1917-18 

127,000 

1916-17 

.. 764,000 

1989-40 

5,000 

‘1937-88 I 
1939-40 

.. 238.000 

Average (1911-12 

•* 



to 1940-41) 

80,000 ' 

« • 

176,000 


It is noticeable that even in this w'ell-nigh extinct crop, there was a riso 
111 1940-41, apparently due to shortage of oilier dyes on 'account of the wax. 

S2. Coffee - . ' 


1929-80 *1 
1936-86 / ' 
1928-24 •) 
1926-26 [■ 
1928-29 3 
Average (1919-20 
to 1989-40) 


Tons 

12,000 

1986-87 1 
1937-88 / 

' Acres 

' 98,000 

6,000 

• 1928-'29 

.. .87,000 

9,000 ’ 


' .. 94.000 
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23. Tea 


1940-41 

Tons 

188,000 

- ‘ 1987-88 
1940-41 

J Aore^ 
.. 789,000 

- 1911-12-*" . 

'118,000 

' 1911-12 O 

‘ , ... 642.000 

Average (1911-12 


* t' 

to 1940-41) 

166,000 

• • 

» 

672,000 


' The acreage has steadily increased. The five-yoar period 1911-12 to 
1916-16 showed 570,000 acres,' while 1986-87 to lOdO-^U showed 740,000 acres* 
.ITr, r. TI. Carpenter, Director of the Tooklai Experiment Station of the 
’Indian Tea Association, has prepared, the following account of tea production 
fiuctuaiionS :• 

, ‘Erom before, 1911, the tea crop of N, E. India was showing a 
general, steady tendency to increase, due to increased demand for Indian tea. 
,The sharp rise in 1916-16 was due to purchase of large stocks of tea by theSritish 
Government, , and "production was maintained at a high level up till 1920. A 
slump then occurred, due to the unloading on the market of Government stocks 
accumulated during the A914 — 18 war. Trices fell to an unproductive level 
and efforts w'ete made to raise prices by maldug higher quality lea through 
finer plnclung. This also had the efiecl of reducing the quantity. This arrange- 
ment wa'. purely wolantary amongst the tea prodneers themselves. Prices 
improved daring 1922^1920 aad_crop steadily increased, hut the market again 
became overstocked with a resulting slump. This finally led in 1983 to on inter- 
national agreement wherebj’ the crop produced was regulated to meet the market 
demand. India, Ceylon and the Netherlands East indies were signatories to 
this-agreement. 

The pormissifale ^uota for each country for each year is expressed as a per- 
centage of the standard export. This figure is decided upon by the International 
Tea Committee vhich has its headquarters *in -London.^- > , , 


" , The standard export for India was 382,694,779 lb. subsequently revised 
to 883,242^916 lb. and in ' 1938-84 the percentage of standard export for India 
was'fixed at 86 pet cent of the standard export. This percentage has tended to 
increase. After the declaration of wu and the subsequent stoppage of ’supplies 
from the Netherlands East Indies through enemy action, the percentage of the 
standard export from India rose in 1948 to 126 pet cent. Since theintroductioa 
of the international agreement, minor 'finctuatiohs in the ''crop have been due 
almost entirely to climatic conditions which vary from year to year.^ 

- The area under tea until 1981 showed a sIo'W but steady increase but sinco 
tbe international agreement, the area has remained 'nearly constant sinco new 
planting is not permitted. . This ban on planting has not been -lifted. 


24. Tobacco ^ ‘ " 

' ■■ The area has been oonfinnally rising. Yields available are from 1928* 
29. / ' ' ' ' ‘ V 



,, * Tons 



' 1934-35 ' 474;000‘' ' 1939-40 ' 1,181,600 

1988-34 - ■ .. 891,000 1933-84 , • 976,000 

' Averago (1928.29 . i i’ i • ' ' i, 

to 1940-41) 443,000 - << f x * M,076,000 "' 
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Yields do not Ly any means follow acreage. 'Hie following note hy 
Hr. B. B. Bhargavai Senior Marketing OfiScer, Central Agricnltiiral Marketing 
Department, Delhi, comments on the acreage dncluations and their causes : 


* The area under tobacco in British India during the peilod 1913-12 to 
1919-20 fluctuated from year to year within comparatively narrow limits but 
was followed by a sharp decline in 1920-21. This was mainly due to a smaller 
area having been sown in Bengal and Madras due to adverse weather conditions. 
The area recovered next year and thereafter the year to year fluctuations, con- 
.sidering British Badia alone or the whole of India including Indian stales, again 
remained small and irregular till 1931-32. This was followed by a steady down- 
woid trend in 1932-33 and 1933-84 accounted for by a general decrease in the 
area sown in Madras, Bengal, the Punjab and other areas largely due to low 
prices obtained and drought in some areas. In 1934-35, there was a noticeable 
^crease in area in Bengal dup to the jute resliiction campaign, and in Madras, 
Bombay, tho Punjab and the United ProvinceSj altbongh tbo area in Bihar de- 
clined due to a larger area being sown with sugarcane. In 1935-30 and 1936-87 
there was a fall in the area sown in Madras, Bombay, the Pimjab and the United 
Provinces. The crop in Madras suffered ^m insect attack in 1930-37. Prom 
3937-38 to 1989-40 there was a steady upward trend encouraged mainly by 
better export demand, especially for Virginia cigarette tobacco from Madras. 
3h 1940-41, there was a small deereaso.' 

25, Opium, Cinchona, Indian hemp and other drugs and narcotics 


(Acreage only) 

' Acres 

1916-17 .. .. .. ^ 406,000 

1937-88 .. .. .. .. 195,000 

Average (1911-12 to 394041) ... • 260,000 

' t 

This decrease is mainly duo to the falling off in the acreage tmder opium. 
26, Fodder crops 


This includes such crops as fodder jomr, Guinea grass, lucerne fodder, 
-oats, etc. 


, . (Acreage only) 

1936-97 ' .. ' „ 

1916-36 

1918-19 


Million acres 
, 30-6 

7.0 

7*0 ' ^ 


Average (1915-16 to 1941-42) ,. .. '9*1 


Tho area has increased from about million acres during the five-year 
period 1915-16 to 3919-20 to about lOj million a<ares during Ibe quinguennium 
ending 194041, representing a rise of over 40 per cent. ^ 

^^txits and vegetables including root crops 
This is an' unsatisfactory graph. It lumps' together so many things and 
Its aociwcy is doubtful. A recent rough estimate indicates that fruit trees 
«over about 2J million acres and vegetables about 700,000 acres. 
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28t Alt major foodgrain production compared with population ^ 

It vrilf 1)6 seea that there is no general rise in production although there ifr 
a slightly rising trend in acreage from 1927-28 to 194041. 


V 

t 

Million 


Million 


ions 


acres 

1919-20 

64-5 

1922-23 

.. ■169-2 

1921-22 

64*8 

1920-21 

.. 148*6 

1922-28 

64-8 



,1920-21 

41*6 



Average (1919-20 
to 1941-42) 

47-8 


.. 168*8 


The curve o^ population has been imposed on this in order to show how 
population is drawing away from the food supply. 

The following tabic also shows the same stale of affairs t 


Year' 


Acreage per person under 
food crops including aU 
Joodgrains, sugarcane, 
vegetables, fruits, 
condiments and ' 

■ spices 

1911.. 

• 4 1 • • 

0*88 

1921.. • .. 

• • • • 

0*86 

1931.. , .. 

* • • • 

.,. 0*79 

1941.. ' ’ 

e 

* • % • « 

0-67 


The figures for 1911, 1921, 1931 are those giv6n,by P. K. Wattal in his 
boob^ The Papulation Problem oj India. The 1941 figure has been calculated 
from the 1941 ceusus on the basis of. the acreage for 194142. 

29. Area under forests 


’ ' Million acres 

194041 ’ .. ' '’OS'S 

1911-12 61*9 

“ ' Average (1911-12 to 194041) ’ 60-8 

These figures do not 'tally with those supplied liy the 
of Forests. Ilis figures are : ' , ' ^ ' 


1911-12 •' • 

1914-16 . ..' 

1989-40' 

Average (1911-12 to 198940) 



Sipiare miles 
106,719 
96,719 ' 

103,694 

j 

Inspector-Q eneraS 

Square m^es 
.. 105,607 
.. 107,601 
.. 98,721 

.. 10^,126 


f 
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■■ A , 

01 the 7,000 Bq[nare miles decrease between 1911-12 lio.l9S9-40 something 
over §,000 square miles can be accounted lor by areas banded over in Madras 
to village forests. 


30. Area not available for ‘cultivation v 

(This does not include forests) 

1911-12 ' 

1940-41 

Average (1911-12 to 1940-41) 

Showing a steady drop. 

31. Calturable waste other than fallow 

1940-41 

1917-18 

Average (1911-12 to 1940;41) 

There has been a general upward trend ' 

32. Current fallows 


Million acres 

104*8 
■ 88*7 , 
95*8 


Million acres 
97*9 > 
86*4 
92*3 


Million acres 


1918-19 

1916-17 

Average (1911-12 to 1940-41) 


61*5 
40*6 , 
46*7 


In later years there has been no special trend though a fall appears from 
1988-89. . ' ^ ' 

33, Net area sown ^ . 

Million acres 


1916-17 

1983-34 

1918-19 


Average (1911-12 to 1940-41) 


215*1 

214*6 

188*5 

208*8 


34, Irrigated area 

1940-4i 

1911-12 

Average (1911-12 to 1940-41) 

A continuous and marked increase. 


Million aciss 

55*8 

39*7 

47*6 


C. 6EAPHS OE INDIVIDUAL CROPS IN THE PROVINCES 
VraSBE THEY ARE IMPORTANT 


35, Rice.in Assam 

\ 

1 

Million 

tons 

, ' 

Mtlliott 

acres 

1911-12 


2*0 

1936-87 ■) 


1915-16 I 



1988-39 / 

** 

1918-19 

1921-22 

y 

1*8 

1939-40 C 
1910-41 } 

6*4^, 

'1927-28 
1929-80 J 

1 . 

« « 

1929-30 

- 4*1 

Average (1911-12 
to 1942-48) 

1*6 


4*7. 



36, • Rice in Bengal 



-W 

1 *■ 

Millim 


Minion 


tons 


acres 

1986-37 

9*8 

1940-41 

,. 28*8 

1941-42 

9*8 

1927-28 

.. 18-7 

1928-29 

' 9*7 



194?2-48 

6*9 



1940-41 

6*0 



Average (1911-12 



* 1 

.. 21*2 

to' 1942-43) . . . 

8-2 . 



Note the drop of 2-9 million tons between 1941-42 and 1942-48. This 
‘^oph shows violent fluctuations. Acreage and yield are obviously much affect- 
ed. by 'season. 

37, Rice in Bihar and Orisjsa 

Million Million 

' . tons , acres 


1911-12-) 

1911-12 .. 17*4 

1916-17 

8*9 ' 1932-33 .. 13*1 

1917-18 3 


4 

1940-41 

8*5 


Average (1911-12 

- . 

14*8 

to 1942-43 

6*7 


There has been a steady decline throughout the whole period. The acreage 
showed an almost consistent downward trend np to 1982-88. It fell from 
16*84 million acres during the period 1911-12 to 1916-16 to 18*94 million acres 
during the five- year period ending 1982-88, representing a fall -of 2*40 million 
acres. This decrease had taken place almost entirely in the acreage under 
-winter rice, and does not ai)pear to be due to the substitution of rice^by other 
crops. The not area sown, however, decreased by 1 ‘ 91 million acres during the 
corresponding period. Mr. E. Sethi is 'of the opinion' that "the fall may pro- 
bably be iinrnn,! and may be simply due to inaccuracies of figures, which are 
Ibased on the estimates of village ohowkidars, etc., and not on field to field survey 
"as is done'in the temporary settled provinces. 

Production also followed acreage in its downward trend, but the fall was 
greater. This disparity in fall is due to the revision of standard yields in later 
years, as is seen from the figures given below ; ^ _ 


e \ 

■ 

t t 

, Vmno PER AOBB nr lb.*, < *. 

f 

1011.12 

«nd 

1916-17 

i 

1021-22 

7 

1920-27 

*' i 

1931-32 

' 1036-37 

"Winter rloe" ... 

' 1,234 

. 887 

087 - 

' 087 

823 

4Snnimcr xioe . . 

S0O 

■•800 *' 

£00 
, 1 

800 

741 

Antdxnn rice >'. . 

' .800 

741 

74^- 

741 ' 

068 - ' 


*• 

A 


t 



*Uaiaiiiuniil«l&a]>ort<mtlieAvsrag«'noUpsr ame of prtaclpsl otop« ia Iiidi» for tho period ending 1930.3S 
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38. Rice in the Central Provinces 



Million 


MUliore 


tons 


' acres 

1942-48 

1-9 

1989-40 ' 

.. 5*9' 

1918-19 \ 

0-7 

1940-41 . 


1920-21 J 

1911-12 

.. 4-8 

Average (1911-12 
to 1942-48) 

1-6 


6-4 

There has been a general rise in acreage though 

not in production. In 

recent years, Sqotuations have not been so marked. 


39. Rice in Madras 

1916-17 

MiUion 

tons 

^ 6-0 

1917-18'! 

\ 

a ^ 

Million 

acres 

1911-12 f 

8-9 

1980-81 y 

ll-7‘ 

Average (1911-12 
to 1942-48) 

4*9 

1938.84J 

1985-86 

9‘8* 

.. 10-9 


Becently the prodnction appears to have been fairly steady and the graph 
shows no ijparked flnotuations. 

40. Rice in the United Provinces 


MiHicn /’ ' 


Million acirits 


1916- 17 ■» 

1917- 18 / 

2-7 

1988- 89 \ 

1989- 40/ ' ” 

7*8 

1928-29 

Averago (1911-12 

1*1 

191M2 ' . . 

5*4 

6*9 

to 1942-48) 

2*0 _ 



Baring the period 1983-84 to 1988-89 ■production -was fairly steady at 
about 2 million tons. 


4i. 


42 . 


Wheat in Bihar and Orissa 

Tons 

1916-17 .. 698,000 

1918-14 

Acres 

.. 1,342,000 ' 

1942-48 

682,000 

1918-19 

980,000 

1914-16 

Average (1911-12 
to 1942-48) 

867,000 

- 478,000 

•v 

.. • 1,196,000- 

Wheat in Bombay 

S 

1 

arid Sind 

Tons 

r 

t 

Million 

acres 

1917-18 

709,000 

1988-84' 

8*2 , 

1920-21 

286,000 

1918-19 

.. ’ 1-1 

. Average ' (1911-12 
to 1942-43) 

600,000 

% 

i 

2*8 
/ ^ 


•Kxcltaaisg ifauftc* farpoiuoni ofCFasJam »iidVIi»g*pit«mdl5tti»totrai»feTOatoth»Oriuii Prartnos. 
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The trend has been upward presmuBbly due to the effect of the Lloydi 
Barrage in Sind. 


45. 


Wheat in the Central Provinces and Berar 



Tons 


MiUion 

* 

* 


acres 

1916-17 , . 1,124,000 

1917-18 

8*9 

‘1920-21 

862.000 

1921-22 

2-4 

Average (1911-12 




to- 1942-43 

721,000 

• t 

8*8 

Except for 1942-48 the 

trend has recently been downwards. 


Wheat in the Punjab 

MiUion 


Million 


ions 


- acres 

1942-48 

4*2 

1942-48 

10-4 

1920-21 

Average (1911-12 

2-0 

1918-19 

- 7-7 

to 1942-48) 

3-1 

. . 

9-8 

Both acreage and production show an 
Wheat in the United Provinces 

upvard trend. 


- 

Million 


Million 


ions 


acres 

1929-80 

8-4 

1983-84 

8-6 

1918-14 \ 

1926-26/ ’ 

2 3 » 

1918-19 

6*6 

Average (1911-12 



t 

to 1942-48) 

2’7 

• » 

7*4 


steady. 


The general trend of aoreoge is upward but the yield appears to be- 


Barley in Bihar and Orissa 

- 


\ 

Tons 

' 

^ Acres 

1921-22 

618,000 • 

1932-83 

. . 1,626,000 

1936-86 

368,000 

1989-40 : 

. . 1,206,000 

Average - (1911-12 




to 1942;43) 

-494,000- 


' . . 1,321,000 

Both acreage and juoduction are more or less steady. 

( 

Barley in the Punjab 




Tons 


Acres 

1917-18 

■ 421,000 

1917-18 

. . 1,476,000 

1920-21 ' . . 

108,000 ' 

1988-89 

676,000 

Average " (1911-12 




to 1942-48) 

253,000' 


.. 917,000 


Acreage shows violent fluctuations while production is steadier. Both.- 
stow a downward trend. 
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48 . Barley in the United Provinces 



Million 

tons 


Million 

acres 

1916-17 

2-4 

1917-18 

.. 6-2* 

1938-89 

( 

* 1937-38 , 

••1 if8*8 

• • J 

1939-40 

^ 1-2 

1989-40 

1941-42 

Average (1918-14 

) 



to 1942-48) 

1*6 


4-8 

The trend is downward. 



•49. Jowar " in Bombay and Sind 


* 


Tons 


Million 

1916-16 

2,227,000 

1936-87 

' acres 

10-S 

1911-12 

1,044,000 

1911-12 

6*5 

. Average (1911-12 

to 1942-48) 

1,612,000 

a 

8-3 - 


(There are considerahlo fluotaalions and a general slight dowmv'ard trend 
in recent years. 


^0. Jowar in the Central Provinces and Berar , ^ 

'' Million 

Tons acres 

916-16 .. 1,645,000 * 1942-48 .. 6-4 

1920- 21 . . 501,000 1917-18 

1926-26 ' ■ . . / - 

Average {1911-12 

to 1942-48) .. 1,011,000 .. 4-4 

There have been big flnctnations from year to year. In the last few years, 
-the area has been steady round about 4*25 million acres. ' 

51. Jowar in Madras 

Jons Million 

’ acres, 

1921- 22 .. 1,624,000 "1913-14 .. 5‘8 

1912-18 .. 948,000 1983-34 .. 4*4 

Average (1912-18 - - >, 

to 1942-48) ,, 1,301,000 _ ..5*0 

The fiuctuations have been less than in otlier provinces '‘with, a- centre 
•about 1,800,000 tons. 

52, Jowar in the Punjab 

Tons , Acre* 

1919-20 ,. 200,000 " 1916-17 " l,494,o'bo 

1918-19 . .. 43,000 1911-12 554,000 

Average (1911-12 

to 1941-42) ...106,000 " .. 969,000 

The acreage shows violent ductuations while the production is' steadier. 
■Soth show a downward trend. ' 


'Unlnniu lutos «w pntod 1«U-U to WO-U {si irUrti proluOtm figUH n* aTaOAlt. 
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•53^ Jowar in the United Provinces 



Tons 


Acres 

1915-16 ‘ 

665,000 

1921-22 

. . 2,884,000 

1918-19' ’ 

198,000 

1911-12 

. . 1,683,000 

Average (1911-12 




to 1942-43) . .. 

482,000 

* • 

. . 2,287,000 


« 

This shows big fluctuations from year to year. 


S4. 

Bajra in Bombay and Sind 


. 





Million 



Tons 


acres 


1914^6 . . 

4)1 9, OOP 

1912-13 

6*6 


1918-19 

258,000 

1918-19 

3-3 


Average (1911-12 



6*0 


to 1942-43)' 

640,000 



The graph shows big fluctuations. 



^5. 

Bajra in Madras 



, Million 



Tons 

• 

acres 


1916-17 

926,000 

1915-16 

8*7 


1918-14 

685,000 

1941-42 

2-6 


Average (1912-13 





to 1942-48) 

7.87,000 

- 

8-0 


The fluctuations are not so large as in other provinces. Both acreage, 
-and production show downward trend in recent years. 


■56. Bajra in the Punjab 

Tons * .. Acres 

1942-43 .. 644,000 1942-43 .. 4,135,000 

•1911-12 97,000 1911-12 .. 1,155,000 

Average (1911-12 

to 1942-48) ' ^ 338,000 , .. 2,856,000 

The graph shows marlred fluctuations and a slight upward trend. 

' B?,' Bajra in the United Provinces 


1 

'} 

Tons' . 

t 

, . 1918-19 ) 

' Million 
acres 

1942-43 

646,000- 


1918-14 

269,000 

, 1941-42. f ■ 

30 

- 

' 1 942-48 J 
,1925-26 - 

t 

1-6 . 

Average '(1911-12 
to 1942-43) .? 

436,000 


1. , 2*8 


. , The fluctuations ate considerable. TVoin ‘1911-12 ,to ,1926-26 the trend 
' » appears to be downwards while in the later period it is upward. '■ i > , 
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68, Maize in Bihar and Orissa 



Tont 


, JLeres 

1921-22 

727,000 

1982-88 

. . 1,821,000 

1924-25 

263,000 

* 1940-41 - 

.. 1,488,000 

Average (1911-12 




to 1942-48) 

498,000 

' 

. . 1,669,000 


r'lnctuations noticeable. 


69, Maize in the North-West Frontier Province 


, Tons 


Acres 

1917-18 . . 249,000 

1988-89 

. . 486,000 

1919-20 . , 129,000 

1911-12 ‘ 

410,000 

Average (1911-12 


to 1941-42) . . ’ 207,000 


.. 460,000 

Production Ima been fairly steady since 1927-28 at about 

200,000 tons. 

Maize in the Punjab 


t 

Tons 


Acres 

1919-20 . . 496,000 

1942-48 

. . 1,274,000 

1914-16 . . 283,000 

, 1924-25 

. . 922,000 

1 

Average (lOll-lO 


to 1942-43) . . 889,000 

« * 

... 1,096,000 

•The graph shows ninrhed fluctuations. 


Mafse in the United Provinces 

Tons 


.-feres 

1916-16 .. 1,162,000 

1916-16 

. . 2,C81„000 

1918-19 512,000 

1924-25 ^ 

.. 1,604,000 

Average (1911-12 

< * * 

to 1942-48) .781,000 


.. 2,089,?)00 

This graph shows violent iluotuatioua 

Gram in Bihar and Orissa 

Tons 


Acres 

1922-28 .. 670,000 

1917-18 

1,666,000 

. 1918-19 .. 866.000 

1911-12 

992.000 

Average (1911-12 

to 1942-48) . . 601,000 


.. 1,891,000 


jftn M 1984-85 there vias a general drop ■with stabilisation at abput 
4o0,000 tons. In 1941-42, however, the prodnction exceeded 500,000 tons. 


83 , 


Gram in the'' Certtral Provinces and Berar - 


1925-26 

1920-21 

Average (1911-12 
- to 1942-43) • .. 


Tans 


iicres 

285,000 

1932-83' 

1,866,000 

129,000 

1920- 21 ■> 

1921- 22/ 

'809,bO() 

218,000 


1,142*000 
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There -are no violent flnotuations in recent years since 1929>80. Prodtioo 


tion stabilised at about 200,000 tons since 1929-80. 



Cram in the Punjab 

• 

¥ 

Million 



Tons 


acres 

- 

1922-23 . . 1,610,000 

1933-84 

C-6 


1920-21 , . . 

Average (1911-12 

801,000 

1918-19 

2-0 


to 1942-48) 

891,000 

• • • • 

4'1 


The graph shows very violent fluctuations. ^ 


.66. 

Gram in the United Provinces 





Million 


Million 


* 

i07lS 


acres 


1911-12 ■) 

1922-23 J 

2*6 

1922-23 

7-1 


1918-14 

0-6 

1918-19 

2-7 


Average (1911-12 ' 





to 1942-48) . , 

1-7 


5*6 

■4 

In recent years there has bean stabilisation at about 1 * 6 million tons. 

60. 

Linseed in Bihar and Orissa 

» 



• 

Tons ' 


^crci 


1917-18 

172,000 

1922-23 

740,000 


1940-41 

Average (1911-12 

72,000 

1940-41 

643,000 


10,1942-48) 

111,000 

• • 

011,000 


Th^o vfore big flnctnations in the early years and a big drop oven aftar 
-the Ottawa preference. Tbo ilaotaalions may be due to the difficulty of osti' 
mating yield on acconni of mixed crops. 

'67. Linseed in the Central Provinces and Berar 

I ‘‘ • 



• Tons 

' f 

Acres 

1912-18 

142,000 

1911-12 

... 1,869,000 

1918-19 “» 

1920-21/ 

16,000 . 

1920-21 

, .. 447,000 

Average (1911-12 


* 

ft 

to 1942-48) 

82,000 , 


, .. 1,059,000 


This shows considerable fluctnations.,- There is a rise visible after the 
• Ottawa preference came intC offeol. 


0 

Linseed Ut the United Provinces 

i 

■ 

i 

j 

Tons 


Aeftes 

1911-12 

800,000 

1911-12 

.. 1,696,000 

.1918-19 

, 72,000 

1918-19 

.. ' 890,000 

Average . (1911-12 

i 


tt ^ M 

to 1942-48) 

159,000 

- 

916,000 . 



so 


There are consideniblo fluctuations but no general trend downwards or 
upwards. Ottawa proforonce had apparently )iltIo elToct, 

69. Sesamum in the Central Provinces and Serar 



Tons 


Acres 

1916-iO 

91,000 

1914-16 

. . 926,000 

1917-18 

24,000 

1017-18 

. . 408,000 

Average ' (1911-12 

- 



to 1942-43) . . 

48,000 


531,000 

Considerable fluctuations. 



5esamam in Madras 



t 

t 

Tons 

- 

Aew 

1919-20 

117,000 

1911-12 

887,000 

1912-13 

05,000 

1934-85 

653,000 

Aserage (1911-12 




to 1042-48) 

98,000 

*■ 

-. 761,000 


Considerable fluctuations. 


71. Sesamum in the United Provinces 




Tons 


Acres 

«• 

1942-43 

156,000 

1942-4S 

- . . 1,440,000 


1918-19 

Average (1911-12 

46,000 

1923-20 

. . 921,000 


to 1942-40) 

108,000 


. . 1,101,000 


CousiderabJo fluctuations. 



72. 

Pape and Mustard in Assam 





Tons 


Acres 


1925-28 

*74,000 

1938-39 1 
1909-40 / 

« » • 406,000 


1935-36 

45,000 

1917-18 

264,000 


1982-63 

43,000 

* i 

^ . < 


Average (1911-12 


\ 



"to 1942-43) 

58,000 


. . 838,000 


This shows fairly largo fldcluatious with a centre line dbout 50,000 tons. 

73. 

Pape and Mustard in Bengal 





Tons 


Acres 


1918-14 ^ 

' 2GS.000 

1912-13 

1,825,000 


, 1925-26 ' .. 

84,000 

1983-84 

608,000 


Average (1911-12 

. 

* 



to 1942-43) 

165,000 

f 

¥ 

. . 893,000 


Troin 1918-14 till 1926-2«», there w.ic a pteedy drop, then a rise to 1984-85, 
a drop .to 1940-41, and a rise till 1942-48. * 


' 74. Pape and Mustard in Bihar and Orissa 

Tons Acres 

1924-25 .. 218,000 - 1919-20' .. ’ 827,000 

1914-16 99,000 ' 1942-43 .. 600,000, 

Average (1911-12 ’ ‘ • 

to 1942'-48) . 


145,000 


■ 679,000 
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i ^ * 

From 1924-26 there was a steady drop. The production appears to have- 


partly stabilised at 100,000 tons. 

75, Rape and Mustard in the Punjab 



t 

i 

Tons ' 


Acres 

1922-23 ' 

241,000 - 

1928-29 ’ 

., 1,722,000 

1920-21 

Average (1911-12 

94,000 

1920-21 

688,000 

. . 1,028,000 

to 1942.48) . . 

158,000 


The graph shows violent flnetnations. 



76. Rape dnd Mustard 

in the United Provinces 

* 

\ 

Tons 


Acres 

1911-12 

647,000 

1980-31 

. . 3,476,000 

1927-28 

Average (1911-12 

297,000 

1918-19 

. - 1,944,000 

to 1942-48) - . . 

477,000 


. , 2,677,000 

Theto has been a slight rise recently 

with a centre 

of production at- 

660,000 tons. 




77. Groundnut in Bombay and Sind 




Tons 

. 

Acres 

1933-84 

643,000 

1940-41 

. . 1,680,000 

1918-19 

74,000 

1918- 19 1 

1919- 20 / 

• • 186,000 

Average (1912-18 

V 

4 



to 1942-48) 

858,000 

f 

. . 728,000 


Both acreage and production show considerable expansion. Acreage 
, and prodnetioa movo closo logothcr up to 1928-24 after 'which they more wide 
^apart. ' - , , 

78. Groundnut in Madras < ' i , 


Tans 


Atres 


.i 

i 


1937-88 .. 2,069,000 '1087-88 . 

1912-13 841,000 1912-18 

Average (1912-18 
to 1942-43) . . 1,167,000 

Both acreage and production diow upward trend, 
fluctuations in individual years, .. 

79. Cotton in Bombay and Bind 

Toils Million 

' bales 


. . 4.668,000 . 
. . 924,000 

,... 2,642,000 
There are violent 

f . 

t* ‘ 

ilftlltOM 
acres . 


1936-37 ' .. 203'.000 or I’l ' ' 1926-26 6-6 

1918-19 . 102,000 „ 0-6 ^ ■' 1921-22 ' B’O 

Average (1911-12 ' - • , 

to 1942-481 .. 164,000 ,, O' 9, « v ’d'C 

Both acreage and prodnetioa sho'W a good deal of * fluotaation and a 
slightly upward trend excepting falHn 1941-42 and 1942-48, duo to the Qrow- 
Itfore-Food' campaigut 
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SO, Cotton in the Central Provinces and Berar 



Tons 

Million 


Million 



hales 


acres 

1928-29 

288,000 

or 1*3 

1925*26 

5*4 

1931-32 

89,000 

,. 0-6 

1942*43 

3*2 

Average (1911-12 


K 


to 1942-48) . . 

158,000 

„ 0-9 


4*4 


Sinco 1928*29 production has dropped and oome to a level of about 125,000* ’ 

tons. 


Si. Cotton in Madras 


32. 


1918-19 
1914-16 ■) 
1916*16 S 


' Tom Million 
bales 

104,000 or 0*6 
48,000 „ 0*2 


Average ^1911*12- 
to 1942*48) .. 77,000 ,. 0*4 

The graph shows violent flnotuations. 


Mores 

1918-19 .,8,133,000 ' 

1921-22 ..1,788,000 

..2,366,000 


Cotton in the Punjab 



Tons 

Million 


Acres 



bales' 

* 


1986*87 

260,000 

or 1*5 

1937-88 

. .3,136,000 

1916*16 

80,000 

» 0*2 

1916-17 

. .1,065,000 

Average (1911-12 





to 1942-48) .. 

122,000 

„ 0*7 


..2,090,000 


Both area and production show conraderable expansion. During 1942-48, 
however, there is a fall due to the Grow-More-Pood campaign. 


83. Sugarcane in Bengal 



Tons 


* Acres 

1986-87 

626,000 

1936-37 

855,000 

1924-25 

210,000 

1928-29 

. . . 196,000 

Average (1911-12 




to 1942-48) 

826,000 


.. 244,000 


* 

Tip to 1931-82 production remained fairly steady. Later on it increased 
oonsiderably. 

'34, Sugarcane in Bihar and Orissa 



Tons 


Acres 

• 1986-86 

687,000 

1940-41 ' . 

648,000 

1924-25 

250,000 

1915-16 

. . 262,000 

Average (1911-12 


/ 


to 1942-48) _ .. 

876,000 


335,000 

The prodnetion was 

steady at about 800,000 tons np 

to 1982-88 after 

which a sadden expansion took place. 
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^8S. * Sngttrcane in the Punjab ' 

>» 

’ ' Tans Jensr 

1940-41 .. 470,000 1082-88 .. 858,000 

1911-12 .. 180,000 1911-12 298,000 

Average (1911-12 

to 1942-48) .. 344,000 .. 440,000 

The graph shows considerable fluctuations in individual years. The tariff 
seems to havo had little effect on produotion in the Futijah. 

, 86, , Sugarcane in the United Provinces 


193C-37 

Million Tons 

8-8 

1940-41 

~ Acres 

.. 2,618,000 

1918-14 1 
1918-19 

1- . ^ 

1-0 

1921-22 

.. *1,152,000 

1920-21 J 

Average (1911-12' 
to 1942-48) 

1*8 


1,595,000 


Individual years show considerable fluctuations. The production ex- 
panded after 1928-29.' 

Sind 

Acreage and produotion of rice, wheat and cotton in Sind are shown sepa- 
rately in slaf omont No. 97 bnt no graphs have been prepared for it. Those figures 
show the effect of the Bukkur Barrage whioh started functioning in 1932-38. 

. i). GBAPH8 COMPAEING MAJOR FOODGRAINS TOTH POPU- 
LATION BY PROVINCES 

Xivaphs 87 to 9S ' ^ 

In all provinces it .is apparent that the population is inoreasiug more thah 
production. This is most marked in Madras and least so in the Central Provinces. 
Tho.Dnited Provinces “also shows a very noticeable disparity between population 
and production. 

Comments on the graphs^ as a whole 

4 •» 

The folloAsung points emerge ircm fhs study of these graphs t 

(1) Season has an overwhelming effect, on both ooroage and production, 

^pailicularly in the case of: • > 

(o) Crops doijcndont on rainfall. ^ ^ 

(h) Crops, not of the 'cash type. ‘Cash’ crops are also niaoh, affect- 
' , ed by the prices of the preceding season. 

(2) There is a very large gap Lotweon the production in the host and worst 

years whether 'wo tako all-India or individual provinces. It is most marked 
'naturally in individual provinces. ' 

(3) 1918-19 is a year of .pootilinrly low produotion. 'This was Intgoly tho ' 
effoot of tho influonza'ex>idemic which affected particularly the wW crop as there 
.was not' tho labour .to sow it. That crop 'also suffered from drought. As an 



example of good and lad years foUoTnng one another may be mentioned : 

18 good followed by 1918-19 bad. Also 1919-20 followed by 1920-21 (wheat in 
the Punjab, graph Ko. 44, barley in the Punjab, graph No. 47 ; jowar in the 
Cenftal Provinces, graph No. 60 ; lajta in Bombay and Sind, graph No. Bi j 
linseed in the Central Provinces and Berar, graph No. 67 ; cotton in Bombay 
and Sind, graph No. 79 ; and coUon in the Central ProN’inces and Berar, graph 
No. 80). 

Similarly, 1912-13 was a good year, but 1918-14 a poor one (for bajra in 
the United Provinces, graph No. 57 ; linseed in the United Provinces, graph 
No. 68 ; and sesamum in the United* Provinces, graph No. 71). 

(4) Where there are considerable fluctuations from year to year in crops, 
tliese are most marked in crops dtpendent on rainfall, e.g. jouar and bajra in the 
various provinces. 

(6) The clTect of the world Slump of 1929-80 began to be keenly felt from 
1980-81 ill India when prices of ppntnltnral commodities in pentTol dropped 
heavily. HLe low level of prices continued up to 1983-34 after which recovery 
stATlcd. Ihe slump in prices had compel at ivol^* little cflect on the level of 
agiicuHural proclutiion. if at all. the pioduction of major oilscc-ds and food- 
grains showed slight incrtuses as is shown by the figures given below; 


Pkoduchon of 



Major food- 
gruiuB 

Major oil- 
seeds 

f 

Major fibre 
oJops 


Million ions 

♦ 

Million Ions 

Million ions 

1926-26 to 1929-30 

46-9 

8*7 

2-4 

1980-31 to 1983-84 

48-6 

3-9 

1-9 

1934-36 to 1988-89 

46*4 

8*7 * 

2*0 


B. ALL-INDIA A0I®AGE AND PRODUCTION 

The figures of acreage and production discassed so far 'in this chapter 
relate to British India only as stated on page 2. Most of the 'graphs and state- 
ments, however, show aU-Iudia acreages also. Those relate to British India 
plus tlie following 66 StMes for which figures of area are available from Agrieul- 
iural Statislies of India, volume II, from 1920-21 to 1937-88. 

(«) (1) Baroda. 

Qi) Botabny States of (2) Aiindh, (8) Bhavnagar, (4) Dharmpur, (5) lath, 
T (6) Phalton and (7) Sachin. 

(c) Central India States of (8) BnrWani, (9) Bhopal, (10) IlhdorB, (13) 
~ Nagod, (12) Norsingarh and (13) Bajgorfa. 









sc 

1 

, (d) (14) Gwalior Stale 
(e) (16) Hyderaljad State. 

CO (iO) Kashmir State. 

• « 

(ff) Madras States of (17) Kangonapalle, (18) Cochia, (18) Faddakkottai, 
(28) Saudnr ood (21) Xraraneora. 

(h) (22) Mysore Stale. 

(i) Pnnjah States of (23) Bahawalpur, (21) BiUspnr, (25) Dnjaaa> 

(20) Faridkot,(27) Jind, (28) Knlsia, (29) Kopurtlmb, 
(30) LoLani, (81) Malorkotlo, (82) Nahha, (83) Pafaudi, 
04) Fatiala, (35 to 61) Simla Hill (^Slates and (62) 
Sirmur. 

I 

fj) Rajpufana States of (63) Alwor, (61) Bhnratpnr, (65) Bikaner^ 
(66)-Bimdi, (67) Dholpor, (69) Jaipur, (.69) Jhalttwor, 
(OO) Kishangarh, (Cl) Kotah, (62) Manvar and (63) 
Took. 

4 *' 

(k) United Frovinces States o£ (64) Benares, (66) Bnmpmr and (66) 
3'ohri-Gaxhwal. 

The (ofal urea of all the 66 reporting elates iiaincd ahovo amounts to 
267,579,000 netcc wilh a popnlation of 46 inillionp. Thors atnlcs tepreeent 66 
per cf nt of the tofal nren and 67 per cf nt of llio population of Iho Indian atatcB. 

In the coee of certain commodiHog, however, data for a largop area' ore 
elpo nvailoblo froai the jLflimies of Area and yields 'In the cose of such oropa 
total aerenge and lotal production of all llwj trad e have been fhown in flu* graphs 
08 * lolnl nll-lndin ncieage ' and * total all-India production'. The rolovani 
iigturcs ate set out in statementa 98 to 104 in (ho appendix. Even theu* ilguroa 
do not appear to ho quite complete for India at n 'whole ns will bo indicated by 
the following figures regarding linseed: 

Produetton aaeord- Produelion accord^ 
fa the Report ing h the Esti^ 
on the Market- iimaies of Arm 
ing of Linseed in and Yield only 
India 


- 


Thousand ions 

Thousand font 

1926-26 ./ 

* • * n *■ 

• 466 ' 

427 

1926-27 .. 

• w * • 

478 

436 

1927-28 .. 

« • « • 

422 

877 ’ 

1928-29 .. 

« * « 4 

401 

‘ 852 

1U29-30 .. 

X . 

'422 

421 , 

19S0.S1 .. 

y 

^ * 

440 

. 416 - 

1931-82 .. 


476 

, ‘ 464 

1932-83 .... 

N 

^ k * f • • 

604 

'440 

1988-84 .. 

t . , ' - . . 

'468 

402 

1984-86 

- • ■» * 

- ' 492 

448 

19864)6 - 

' - , 

' 478 

416 

1986-87 


* . 476 - 

445 



Statement (for British India only) shotoing average acreage and produotion togeOitr 
with their standard deviations of certain commodities. (The limits teiihin tekieh * 
the acreage and praduetion figures wiU normally vary arc the so-called ‘fiduaal\ 
limits, i.r. the average plus or miuns twice the standard error) 



AverAgo 
' A<sreAg« 

(iliUldti Aotos) 

Standard 

deviation 

Average 
prednotion 
(Million tons) 

Standard 

deviation 

Bivo 

• a 

CS‘0 

1-6 

•s 

a; *4 

2'fi 

BTieot 

4 ■ 

24-7 

O'fi 

7’8 

0-8 

Bartoy 

■ a 

^ u-a 

< 0*2 

2-0 - 

O'i 

Jmcar 


21-.‘t - 

1‘0 

<•0 

0*6 

Sajra 


13-4 

1-0 

r 3-2 

0-2 

Maize 


6'8 

0-0' 

2-1 

0*2 

Oram 


13-0 

2-5 

3-S 

2*1 

Sagi etc. . , 


34*4 

1*3 

s , 


IiinBrcd 

» • 

2-0 

0*5 

301 (000 toaq 

83*3 

8c«araam .. 


3-3 

©•3 < 

3iS (000 ioM) 

38-4 

B«pe and Mustard 


0-0 

0-6 

,1*0(M. tons) 

0-4 

Condimonts 


1-4 

O-I 

.. 


Cotton . . 


14‘i 

1-C 

578 (000 tom) 

M'l 

Otber fibres 


7l9 (000 artos] 

ns‘0 

• 

, . 

OoBlco .. 


04 (000 acres) 

1-8 

0 (000 tons) 

1.1-8 

Tobacco . . , 


1,070 (000 norea) , 

oo-o 

443 (000 tons) 

23-0 


Cliaptor H— GEOW M0BE.l<'00D:CAJn'/a6K 


The story of the Grow -MorO'Food Campaign has boon recorded in tho printed 
atAtement iseued by the Goparlmont of Bdacation, Health and Lands, entitled 
Gmo-More-Food Campaign, What it has achieved tn 1942-1$ Crop Season and 
Wtai it hopes to whteve during 1948-44 Ciiga Season, fttalcmeals' I to 4 are 
pni'ticnlarly illuminating as rcgaids the all-India le&ulls so far as licc, wheal, 
khnrif Crops and cotton are concerned. In addition, the tables at tho end of this 
chapter (prepared^ by Directors of Agricullarc on forms tent out by Mr. 3.1 R. 
Stewart) give additional information as regards individual provinces and concemr 
ing several other crops. A study of tho printed statement of the Education, 
Health and Lands Department, of the tables from tbc provinces and states and 
of tho letters accompanying them and of certain other correspondence with the 
provinces "and states brings out the following points ; 

(1) In the case of those provinces which have replied lo .i query sjOnt out 
by me, there was in 1942-48, not only o switch-over from cotton to food crops, 
but also an. absolute total increase in tho nroa cultivated. Ih the Central Pro- 
vinces, this increase was 347,Q00 acres (on a 1941-42 total of 26,627,000). In 
Bengal tho increase was 1,467,000 acres (on a 1941-42 total of •25,488.400). In 
Assam the increase was 582,940 aCie3,(on a 1941-42 total of 7,252,524 acres). 
In the Dnilcd Provinces tho incmasc was 820,000 acres (on a 1941-42 total of 
85,545,000).’ In the Bombay Province during 1942-48 tbo total cropped area 
(including cotton) was 28,762,576 acres ngaiusl 29,463,207 acres in 1941-42. The 
decrease of 690,631 acres 'vyas mainly in the eastern parts of the Deccan and 
Karnatah and was duo to inadequate rain. The Director of Agrionltnral Pro- 
duction (Pood) rraorts that for rice, wheat, groundnut, sugarcane, castor, sesamum, 
linseed, rape and mustard the 1941-42 figure (for all- tho British provinces plus 
tho Indian states, excluding Hyderabad, Kaal:^c and a few smaller state3),\vaB 
T86, 018,000 acres, while the 1942-4S figure 188,407.000 acres, an increase 
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of '8,389,000. 1^'or the Baioe yoars the cotton acreages nrere 24,161,000 and 
18,812,000 acres (a decrease of 6,839,000 acres). 

(2) So far as increased prodnction of an}' crop is concemed, yfo have to 
consider two factors : (a) increased acreage, and (b) increased yield per acre. 
It is not possible to attribute the whole, or perhaps even the major part of 
increased yield per acre in 1942-48 where snch exms, to the Grow-Moie-Food 
campaign, since the effect of season is very marked. This is particularly so in 
oases where the acreage has remained nearly stationary or din^shed out the 
yield has increased, ns for example: 

• Acreage Production 

Percent ' Per cent 

Gram (Bombay Province) .. — 8 -}-10 

IVlieat (United Provinces) .. — 3-88 +8 *48 

Bajfo (United Provinces) .. +J ‘OB ' -{-84*80 

Wheat (Central Provinces) . . — ^10 4*8® 

Barley (Central Provinces) . . — ^5 -fid 

These are instances of very lavonrable seasonal conditions. 

I > 

On the other baud, there are a few cases where acreage has remained 
nearly the same or increased hat yield bos decreased, o.g. t 



Acreage 

Production 


Per cent - 

Vot cent 

Bice (Bengal) 

.. —2-80 

—28 -90 

Bajm (Sin(l-Britis\ Districts) 

. . -f- 7 

—3 

Maize (I’lmjab) “ .. 

.. 4 - 7 - 

• —6 

f Bico (Orissa) 

• • --1-8 

_9 


'i’hosG ate instances of Tmtavcnrable seasonal conditions. 


. The alterat on in acreage (l)otb in absolute ampaut and in the sf\vitch-over 
ftdm cotton to food crops) is largely .the result of propaganda, i.e. persuasion ^lus 
certain benofilfl, unaccompanied by legislative compulsion. The season 1048-44 
will provide a test as to whether such porsuopion can prevail against the temptation 
of high prices for cot ton. In Caroda and Navonagar states, there is, in the current 
year, legislative, compnlsion to prevent the cotton area against inoroaeing but 
these are ipolotod iubtunces of such action. Tho fact, however, remains that the 
uon-compulsory measures' taken did, in fact, proddeb a considerable change-over 
from cotton to foodgrains. 

A citcnlar letter sent to Directors of Agriculture of provinces and states 
asking w'bich 'tlureo methods were considered most effective in increasing growth 
of food ond in whftt order, brought replies of wfiioh tho following is an nnalysis ) 

(Eight Directors replied) , , " 

Method employed,- ' , Placoe allotted ' Total 

Measures involving w-ator-supply - , 

‘ „(irrigat ion concessions, etc.) ., 8 firsts 2 seconds 1' third C 

Measures involving mnunro supply No first, 8 seconds 2 thirds - 6 

, Measures involying seed supply 8 firsts 8 seconds J third , ' '7 

Tropaganda and organization . . 8 firsts no scoond 1 third 4 
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Tbrrc Bbonid bivvo been a total of 24 voles, but two Dirootors nominated 
first and second places only. That water-supply should rank high is not surprising. 
The high rank of seed supply Is prcsoroablybeoanss it is easier to carry out than 
manure supply. The high place given b}' three out of the eight Directors to direct 
propaganda (talks, ballads, etc.) is an indication that when this sort of thing is 
wcU done it is very effective. 

The Grow-.More''Food campaign in the year under review was by its very 
mituro improvised ond rmcoordinnted. Wo have certain gross figures which 
are given in <he tables already quoted and we have some detailed pictures of the 
working of the campaign in tlio reports of certain provinces and states. But 
wo Imvo no fignrOB to indicate wbat particular increases in acre-yields were 
obtained by the application 6t manures and additionol water and how those 
increased oni turns compared in value with the expenditiuro incurred to produce 
them. It i] deiirnble Uml some such data should bo obtained and that the data 
should be nccuraio, i.e. TOiicbcd for by those who aolunlly.did or supervised the 
worii. The same type of dato is icqahcd for each season— Wiariy or rabi — as 
long as the Grow-hlorc-Food campaigo lasts. It is not RUggested tint attempts 
should bo mode to rollect t licpe over 1 ‘rgo areas. It wonld be much bettor to have 
small rcljabJo samples taken from places scattered widely over typical regions. 

6o far ns incToa<=ing or reducing acreage, the working of the jntp restriction 
legislation in Bengal is the most oMfstanding example. The following is a short 
account of its history and oiTects, pn'patod at my request by Mr Carbory, Director 
of Agriculture, Beugal : 

‘ As a corollary of the world-wide depression of 1930-81, the prices of jute 
dropped to a very low figure. To meet the silnation the Govt*ram''nt of Bengal 
attempted by propag.uidi» lo'vohxnfaty restricting the acreage under this oroi). 
This began in the year 19 12.83. It was carried on for several j’carH, but it was 
generally rccognued that this voluntary campaign was not a success. ‘ The 
following tabic prepared by Mr Das Gupta, Secretary, Indian Central Julo Cora- 
mittoe, bears this out : 


t 

Season 

Extent of voluntary rednotioo advised by 
Government 

Acreage sown* in 
Bengal (final 
forecast figures 
in thousand 
acres) 

1984-85 . . 

.. Nil 

2,848 

1985-86 . . 

5/16 of acreage in 1934-35 

1,918^ 

1986-37 . . 

1/8 of acreage in 1934-85 

2,251 

1937-33 . . 

8/16 of acreage in 1934-35 

2,209 

1988-89 . . 

Same as Sn 1937-88 

2,522 

1989-10 . . 

2/16 of acreage in 1987-38 - . . 

i t 

2,650 


*inul miibat doitng tairiiig (cawn wid partWlT nspoailUe for tb« icCncUon. ^ - 

* In the year 19 10 the J ate Bognlation Act was passed by- the Bengal Legis- 
lative Aswmbly and was followed by the Bengal Eaw Jute Taxation Act, 1941. 
Dnder this Act a smidl cess was placed on jute, equivalent to 2 flTinftU on every. 
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Taaand of raw juto purohaasd by a mill oi'’ Bonfc outside Bengel. This paid for ft 
very large alaft knowu ft«> Iho juto regalftUou staff. In 1940 it widely adyer- 
'tisod that all land under jute would b'a registered, but tbato ^703 no rcstrictjon 
On the basis of this re^sfctation in lOlO* taking the aoroagd as 16 annas Ibo Gov- 
emmont of Bengal have since fhrongh tboir juto regulation staff issued Hoenoes 
for wlifttevor pprcontftge tiioy decided on for Ih© forthcoming your. In the year 
ISdl this wo 3 put down as 6 unnna of the 19-10 acreage. In 19 12 this acreage was 
incr'aaetl to 10 annas, suhsoquently reduced to 8. In the present year (1948) 
the licensed ocrcago is B annas of the 1940 acreage. The jute regulation staff, 
apart from issuing liconebs, checked up on the acreage under jute and those who 
have down in excess of their licence hove been prosecuted. In eojne cases the 
land has been actually plougbod up. 

Gouelrally Bneaking, this liciousing of juto areas has boen a success. I* 
has achieved til • objcot -for which it was brought in, namely, to give the 
cultivator a fi>ir return for bin prodneo. In the present j ear an unforeseen 
'thing biH hnpensd oiving to Ibo high prices and shortage of paddy and noo. 
It is believed that the jute cultivator hA« not put all of his Hoensed area 
under jute, but some of it has been put under paddy. This is purely a result 
ol the wor,nnd is not likely to recur when normal times return.^ 

Canctasion 

So fur as the Grow-SIore-Pood campaign methods and resoli-s nre concerned 
the questions whioh Chapter II md out to antrwer have b(V>n dealt with above, 
with the oxooplion of tUo q»iC5tion> ‘At what cQ.st were Iheio {rCouIts) obtained 
(taking into account botb'tho contial and provincial e.npcntUtute). 

From the data provided, it has proved itnposaihle to answer this question. 
This la due to the following fact* t 

. (1) Some of the ospcndiluro was in the form of loans, to bo used over a 

period. 

(2) Soma of the mnasuros undortakon bavo probably not yot tfvkcu effect, 
and, when they do, will have a long-torm effoot, e.g. well-digging. 

(3) Some of tho mea.sures wero reductions in existing rates for sncli items 
as irrigation, well-boring, collection of green manure in forests, ond oil-cnkcs. 

(4) Some dealt w ith free distribution of iiems.euoh as seedB. 

(3) Some items consisted of the waiving of interest on iaecain loans. 

The effect of juto restriction has been disenssed above, and of tho sugar 
tariff in Chapter I under the heading Sugarcane (all-India). 

-The general conclusions to bo drawn oro that, witliia fairly wide limit* 
acreage and production bavo been influenced and can bo influenced by roeasuroi 
' dhliberntely framed to that end. A combination of peiwasion, concessions and 
oompulrfon is doubtless the best procedure, and compulsion is particularly mboos- 
eaty if immediate profit is likely to inlarfore with national policy. 



















2. Sengnl Provinco ^ 

^'orecasted'area ond producHon of the principal fo^grain crops in 1942-43 (according to final forecasts in all cases) compared 
' • ' . wi^h actuals in 1941-42 


41 
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[a) Ineluden 8iimraer» batunia aod vrlntoi rices* 
[&) ^inuc 0guzes (leaota (leercaaci. 
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(a) Tsqr roiBgli «s ao sineKti an Insctl oa tbcu uotn. 
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Forested area and prodnction of the principal foodgrain crops in 1942*43 (according to final 
^ ‘ forecasts ia all cases) compared with aotaols in 1941*42 
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7. Nortli-Wesi Frontier Provinoa 

fotecAsted area and piodnotion of the principal foodgrain drops in 1942-43 (according to final 
forecasts in all cases) compared -with actuals in 1941-42 


46 
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60 



80,438 8,148 88,133 0,023 1,716 40,783 +ri-03 ■4-21 -33 
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Chapter IH— POTENTIALITIES 

t. Rice 

Jt is nnpecessary to emphasize again the great number ,of rice varietiea 
grcjwn and the great number of ways in which rice is cultivated in different 
parts of India. The present question is the increase of yield and the following 
remarks deal with that point : 

Tlie B^ori on the Marketing of Bice in India and Burma, 1941, gives the 
follomng table based on the results of actual crop-cutting experiments conducted 
in the provinces mentioned ; 



Avetfige outturn of paddy 

(Wee in the husk) 


Irrigated 

Unirrigaied 


(lb. per acre) 

(lb. per acre) 

Madras 

1,694 

1,138 

Central Brovinces and Berar 

1,200 

900 

United Provinces 

1,100 

850 

Pnnjab 

1,209 

587 

The all-India average (got by dividing tho yield expressed in pounds by 

the acreage) is as follows daring the last five years : 



In terms of rice Converted into paddrj 


' 0bO {at 66 per cent) (lb.) 

1938-39 , ' 

781 

1,098 

1939-40 

776 

1.165 

1940-41 ' 

680 

1,021 

1941-42 . . . 

772 

1,169 

1942-48 

734 

1,102 

Average of the five years 

738 

1,109 lb. poddy 




per acre 


In India the yields Vary considerably from place to place and from province 
lo province as has already been shown in the table given above. In Goorg tho 
ordinary cultivator manages to produce about 1,900 lb. paddy per acre and a 
certain well-managed Indian estate in Goorg produces 3,800 per acre. In 
addition to suitable soU and climate the main factors in high yield are (t) hse of a 
high-yielding variety, and (j,i) manure and water. Plant-breeders have produced 
in all tho rice-growing provinces varieties which yield from lO to 25- per cent 
more than tho local types which they are intended do replace. 


. Until a few yoara ago the spread of those new varieties ,was meagre and it 
was estimated at only '6 per cent of the total rice area. This situation was con- 
sidered by the Imperial Gouuoil of Agricultural Bosearoh in its Bioo Committee 
and its full Advjsorj' Board nnd a sebemo was devised whereby, willun two years, 
under intensive multiplication, a very large area 'was to be pul \mder these im- 
proved varieties. Bellowing this up in 1941, tho Govei-ning Body of tlie Imperial 
Council of Agricultural Bosparch allotted Bs. 1,10,000 to bo spent in two years 
for rice' schemes, primarily for devolopii^ rice cultivation, i.o. introducing im- 
proved Seed and better cultural practices so as to increase tbo outtiirn per acre. 
‘ It was hoped by this meanjs greatly to inefoaso tbo areas under improved lioo 
‘ varieties in certain rioo-growing jirovinces, Madras, Bengal, tbo United Brovincos, 
•i tho Central Provinces and Orissa. This scheme has been somewhat overshadowed 
by the Grow IforC Bood drive which aims at increasing acreage and jneltl of any 
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Tariety whatsoovor l)nt Uie parlicipaling jtrovinoos aro coal'nunig -witli tlio 
schonie<; ns a part of an auxiliary* to Uieir 6«»\v Jlofa Food can) foigns. 

Given ample %v'nt4'r and ample manure there is no doubt that, throughout 
iho 'Whole of India, rice yields can be forced very much higher, tlanurial exper - 
meuts canted out in many places and over many years througlio'it India indicate 
Ihat Indian yields con be increased very much if forhlirers ar • available- In- 
creases may be anj'thing from 20 to 150 per cent according to -.ho variofy, soil, 
cliraalc and season. In llio Central Provinces, for oxampio, a d'ossing of 250 tb. 
of bone meal and 50 1b. of sulphate of ammonia inoroasea tbo jne'd of padd.v 'froni 
5io lb. per acre to l.l-l!) lb. iter acre, aninereaao of 128 per cent. In Oriasa 110 85.' 
hone meal in conjunction svith green manuring increased the yijld from 070 lb. 
to 1.500 lb., an increase of 51 per cent. At Balnagiri in tbo Bombay IVovince, a 
dressing of 40 lb. of castor cake per aero increased the yield from 1 lb. to 1,070 
lb., an increase of SO per cent. -\.t Pattaihbi in Madras ti«m cake su Ticient to supply 
-80 lb. nitrogen plus sulpbato of antmoniu suiSciont to supply 15 Ib. nitrogen 
increased the yield from 1,481 lb. per aero to 1,800 lb. per aero, an increase of 
22 pei; cent. These oro only a few examples from a -very long mcord. Tlio jm- 
porlanl thing is that fertilizers must he cheap relatively to tlie voliio of increased 
produce, he. the additional paddy prt>dact»d by the use of fertilizers. 

At Snhour in Bihar, exporimonts carried on over three years showed that 
100 lb. of sulphate of ammonia containing 20 lb. of nitrogen gave an increase of 
46G tb. of j)addv per acre. Paddy was tboVi Helling at Bs. 2 per 80 H>. The 
inoren-ed price of this grain was Bs. 11-10-J, cost of the manure was Bs. 5-6-0 
the incron so of strew of 860 lb,, valued at Bs, 2-11-5 ; so the not profit on tho 
manuring wa^ Bs. 0. Oil-cakos and green manure gave similar results, and it la 
largely a matter of choosing a manure for tho paddy crop which is the most 
avail, iblo and tho most coonoinical. Bice needs phosphorus as well as nitrogon, 
and whore tbU has been added either as bone meal or snporphosphato, still farther, 
increase', have been obtained. * “ ' 

It is obviously not economical to mamu'c if the price of tho manure addod^ 
is going to he greater than the value of tho additional paddy obtained. 

Mr Fi. F. Sykes of the Bondi .\griculturcti Symlioato, Ltd., has carried 
out for the last throe years expotiments on rice ntarinring on his farm near Bundi, 
Tho general rosidts are that for nvery GO lb. of Eulpbnfo of animonia added, thora'' 
is an addition of 4 nuunds of paddy (approximatelj- 880 lb. per aero). This holds 
up to 180 lb. sulphate of ammonia per acre. Ever) with sulphate of ammonia at a- 
very heavy price, i.c. Be. O'G per Ib, of nitrogen or Bs. 260 pear ton (i.e. Bs. 18*44 
pet cwt.) such manuring was profitable, willi paddy selling at Ps. 4 per maund 
giving a profit of Bs. 20*52 per noro ond with paddy at Bs. 5 per mound gave a 
profit of Bs. 83 '55 per aero. Similar results were got by giving similar amounts 
of nitrogen as castor cake. 

Experiments on tbo economics of fertilizing paddy with sulphate of am- 
monia carried on over many years by the Imperial Chemical IndiisfrieB throughout 
India show almost everywhere both a very marked effect of the fertUizer and a- 
good return on fertilizer expenditure. Experiments carried on in Bengal ihotwcon 
IfirfG and 1930 show the average increase in yield from applying one maund’ 
<80 lb.) sulphate of ammom'a to have been ,4*01 nittunds (80 lb.) grain and 9*45 
maunds straw,' with the diessing of U maund-s (80 lb.) ebsfing Bs. 7-4-0 giving' 
an increase of G maunds grain and 14*18 straw. IMning the paddy at Be. 1*11^ 
per maund (80 lb.) and the straw at 8 annas a mamid (80 ni.),-'the value of the 
increased j'ield was Bs. 12-18j0, tile not profit per aero being Es- 5-9-0 and fhe 
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■rotum on fortilizor oxpondiltiro 70 per cent. Even if iho paddy had sold as lovr 
as Eo. 1-6-0 per mound (80 lb.) there would slill have been a 60 per coni profit on 
Ihe fetlillzcr expenditure. ‘ 

In other ports of In'dio, the average inorcaBO ia j^iold from applying one 
mannd (80 Ks.) sulphate of anunonia^ varied from I’O!) mounds imddy in the 
Punjab to 4*42 rnaunds in Madras. For the whole of India (the average of 84 
oenU’cs) where expoiinionls wore carried out between 1983 and 1939, the average 
•■•inoroaso in yield from applying one matmd (80 lb.) of Buli>hnte of ammonia was 
8*44 maunds (80 H>.) grain and 7*26 mnunds (80 lb.) striiw. The CQ*-! of the 
fertilizer, applied 1,1 maimds (80lh.), was Up, 7-5-0. O'he value of the produce per 
nmund (SOlh.) was taken as Es. 2-4 0 per mound grain and 4 annas per mannd 
straw, llio v.'iluQ of increased yield wfts Es. 14-6-0. the net profit per ucro 
Ep. 7-1-0 or 97 per cent on the fertilizer expenditure. Even with the paddy 
selling at Ee. 1-10*0 por mannd (80 lb.), there vould have been a return of 50 per 
cent on the fertilizer expenditure. 

' Thoro is lherefoi*e everything to bo said for the inercaMiig and eheapening * 
of supplies of nlhtypes of oil-eakep and of hone meal and for the encouraging of 
green manuring previous to the planting of rice crops. Tho actual manurr s to 
bo given and tboir quantities must be determined by Ihe Agricultural Department 
of each province or Htuite for its own particular edimalio, geopnipbical, industrial 
and price cohditions, but the information exists and Iiub oulj* to bo apiilicd. 

Taking India ns n vhole wo shall tnlto the ooufeivalivo figure of a }>robublo 
increiiBO of 80 per yield por nefe of- Which ue tbnll consider 5 per cent due to 
improved variety, 20 por cent duo to incna^cd manuring and 6 per cent due to 
protection from certain jtosfa and diseases. The manuring later suggesled is 
capahlo of giving at lonsl a 4(1 per' cent inoroaso and the improved vmioties cotild 
givo a, 10 per cent increase; but these figures are hahed to miilce tlie estiiiialo 
conservative. Averaging ihe nll-Indin area and yield lor the y(*or.s lO‘i-i-25 to 
1940-41 to ihenearrst hundred thousand ucic.s and tons We get an area of 76, £00,(100 
acres and 28,000,00(1 tons. An increase of 80 pw cent On tliifi would be an addition 
of 8,400,000 tons or a total of 86,400,000 tons, a figure whicli Iioh not been rraehtd 
oVeii in peak years though in 1917-18, the all-India total may bo e.stimnted afe 
about 83,000,000 Ions. , 

I'o got this result wo nssiuue (t) the ame of no seed except that of high- 
yielding varieties, to be made available underf comprelieiiBive seed sebemos. Each 
seed sclieme wpiild bo bawd on the plant breeder's plot, Iho seed being nniltiplif d 
first, at tho Govornmi'iit farms and then on tho farnus of registered grow'Cis. 

To got this KiMount of seed it is obvious that there would have to bo more- 
than one series of registered growers, probably at least tlueo such series, the 
lat<*r series getting Ibeir seed from earlier one.s, the whole process being super- 
vised right through with the neco.ssary roguoing of the crop in the field, buying 
and ptoring nil the seed at oach stage and find di“lribution to the cultivator, 'Ibe 
. buUivIrlbr is rarely prepared to pay more than ordhinrj' market rates even for 
improved seed /though iliero have been exceptions to this) and uhihi tho seed 
,lPchome.‘5 are developing thoj* would have to bo subsidized by gmlits io registered 
growers and for stofago and .transport somewhal.in tho manner devised for the 
.already montioired Impotial Council of AgriouUurd 'Eosoaroh sohemos for the 
quick spread of improved xico vario(ic.B.' 

‘ . Ab regards adequate supply of manure, lot us nSrAniio manuring equal 
to one ton of any ij-jio of oil-oakc to five ocres with on average nitrogen content' 
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in the oil-cake of 6 p6r cent giving 22*4 ft nitrogen per acre (equivalent to one ' 
cvrt. of sulphate of ammonia). I*'or*76t800,000 acres this -would mean 15,260,000 
tons of total oil-cakes. The actual amount of all oil-cakes produced in India 
at the moment is not kno-wn. Considering oilseed production, it may he of the 
order of S million tons. 


It is not, ho-wever, necessary or feasible to supply this nitrogen entirely 
as oil-cakes. It might be supplied partly as bone meal, partly as sulphate of 
ammonia, partly as lormyord manme or green manure. ^ 

Let us assume for the purpose of argument that the nitrogen supply for. rice 
is dnidod equally between these five sources^ Each of these sources -will then 
have to supply the equivalent of 8,052,000 tons of oil-cakes. Let us assume the 
following nitrogen contents: ^ 

Per cent 


Bone meal _ .. 

Sulphate of ammonia 
Farm 3 'ard manure or compost 

Green manure 


4 ’ 1 

20 

0*6 ^ 

(a low estimate} 
0*7 


(avoiage for 40 varieties 
We got the following tonnages required : 


-with 75 per cent moistnre content). 

Tons 


Oil-cakes 
Bono meol 

Sulphate of ammonia 
Faimj'^.'ird mauuro or compost 
Green manure 


3.052.000 

8.816.000 
768,000 

80,520,000 

21,800,'000 


Insect jaests : As regards reduction of pests and diseases, the chief insect 
pest in South, Central and Western India is the rice grasshopper, Hiero(jly;ptts 
hanian, Tliis is most effeetivelj’- dealt -with by running large lags over the crop 
while young. Destroying the egg masses by sciaping*tho hunds and ploughing 
up the fields daring early summer months is also usrful. This involves the mnkirg 
- hf hags and a certain amount of labour. The other important pests in India and 
their methods of control are ; 

’ (i), (ii) The swarming caterpillar and the army-worm {SpoSoptaa mauriiia 
and 'Cirphis unipjoiclo). Piactioahle molhods of control are the flooding of the 
infested nurseries. This brings up the hiding caterpillars which arc eaten by 
birds. The use of trenches round the infested seed-beds to prevent the migration 
of the pests from onp infested field to another is also .useful. 

(m) The paddy stem boror {Stdiaenobius species). "Wbile transplanting, 
seedlings showing dead-heaiis should he removed. Light traps attract a large 
number of female moths and thus reduco iLo population. Tho stuhhle after 
harvest should be ploughed up and deslroj'ed, because the post lives as larva or 
pupa in this refuse and subsequently attacks the fresh crop. , . - 

(iv) The rice hispa {Hispa amigera). It is especially abundant in South 
India. Assam and Bengal. This beetle can be best controlled in the seedling stage 
-when infested leaf tips which contain young -stages Ban_be clipped off before 
^ transplantation, ' ' _ ' , 

Other posts are the rice bug chiefly found in Eastern India and the pdddy 
gall-fly common in Madras and Mysore. 
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Fungus' diseases : There are two vety imitorfcant fangas disease} of rice 
•which cause serious damage’; two which cause loss damage and sovornl mihor 
ones. Most serious is HclminQiosporiuin Oryzae, which attacks leaves and seeds. 
It is partly sood-home and partly air-home. Diainfeotiou o£ seed with mercurials 
’xeduces infection in the seedling stagOj but moroadals are eicpensive and dillicult 
ito secure at present ; so does immorsion’ol Iho seed in hot •walei*, thougli it is 
vary risky to do it, o-wing to great danger of Idlling the seed, unless accurato 
maobinory is used by sldllcd operators. 

Blast, caused by FiricvJana Ory;ac, is serious in most parts of India, A 
rice variety luiown as Adt 6 has boon found to bo highly resistant in ifadra}, but 
the varieties Cod, Coll aud fiEB 24, .onco thought to bo highly resistant, are 
now found to ho suscoptiblo under certain conditions. In .\gsara the varieties 
Thabora and Zdtdake iiro thought to bo rosislcnl. In lifadras, •when paddy ba4 
been sown in Soptember, late-floworiug variolios Buffored loss than early-flowering 
ones. Sowings made in Xovombor suffered 1 ps.s than those in Septomhor and 
•Oolobor, 

Fmariuin nimiUjorwv cause* a serious fool-rot diseaHO. I’lic fungus 
XJslilaginovlca vireits oau,*es an iuToniioa of individual flowers ro&ulting in roplaco- 
jiionl of the dovolopiug gi-ain by a hard Bclca-olal mas.'!. Neither of those diseases 
■can ho ccntrollod by any methods known at pu-esont. Some minor diseases of rieo 
.nro smut, caused by Tilktia honida, loaf smut caused by Eninkma Cnjzac, and 
stem disease by Ephelis Orysne. < 

' Water : Bnprovoment of iwitor^suiiply will vary immi-usely in its nature, 
.cost and scope in different parte of Indio. Tu certain areas it will moan the 
mxteiHion of , one xisting canal system or Iho cstablisbmout of a now' one. In 
otliora I lie digging of tube-wells, in others arrangoinents for pumping from rivers 
and in others the construction of simple reservoirs. So far ns ricoi* concoiuod, 
the offoot of Buoh irloroasod water supply would bo moro to extend the nn-a miJer 
rioo than to iuerftase the acre yields. Even with tJjo inoteasos now ni»idion->d 
India j-i A good way off { ho e.xi<<tin» acre yield avomge.s of enri ftin other rice-growing 
■oountrioe, i.o. the estimated 30,400,000 tons cleaned rice got from 70,000,000 
.acres works out at O'dO ton par (lere. The nvorago yiolda per aerf of certain 
•other countries .arc ns follows : 

,, ,Approxmak j/iVfds of rice in imparKinl countries of the mrhl 

^ 1 . per aero) 




Averago 

1000—13 

rs 

Avorag" 

1028-27 

to 

1030-51 

Avrititfo 

10.11.32 

to 

1033-30 

’ ' . 

1030-37 

10,77.38 

1038-30 

^ t 

TndJi (including Burtno) . • 
Jliionu , 

IndO'Chiuo . . • 

fSiftm . . - • 

tTnilotl SUitoAOi Amcriau ,. 
Italy . 

tSpUrt - 

Egypt . . . • 

.Japtit . . ; • 

, 1 * * 

052* 

i‘,6oo 

1.032 
e,offo 
2,110 1 
1,827 

881 

8S7 

act 

J.on 

1,333 

2.707 

.7,740 

1 boir 

1 

820 

819 

0.77 

OOl 

1,413 

2,003 

3,700 

1700 

[ 8,033 1 

' 801 
.833 

'm 

1,,705 

2,8-dO 

ZfiSi 

1 2,830 j 

] 

820 

ais 

‘S20 

r.rit 

3,253 

, 'im 

1 2*M0j 

72R 

CKO 

« * 

Ota 

1.460 

2,903 

WM 

2,276 


to 1018- fO. U012.18 to tOIS'W. 
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There is absolutely no reason why India should not aim at an average yield 
of 1,000 lb. cleaned rice per acre or a total production of the order of 84 million 
tons. 

2. Wheat 

j 

Wheat presents agricultural and commercial problems different from those 
of rice. Wheat is a crop grown on on enormous scale by certain exporting countries 
as well as on a smaller scale by a great number of other countries. In the past 
(hero have been serious crises following years '\>hcn the world production of wheat 
c\c( edod the possibilities of consumption. This resulted in a disastrous fall of 
prices. The bumper wheat j'car 1928-29 was foJlou cd in 1930 by tho ‘ depression ’ 
with enhanced effects. * 

Exactli* 10 years later (in 1988) a new high lecord was reached in the 
e.vptrting counliies duo to an average yield on a record area and in Uio importing; 
oountrips (including India) to a record jiold on an average nieu. 

In tho Croi) Planning Conference in India in 1984-35 it was considued 
that India should not attempt to produce more than 9^ million tons of %\heat 
and thiro should bo no stimulus to increased area. It is plain that tbo .future of 
this crop in India will depend on world supplies and on India’s policy regarding 
wheat. 

For the inunediate present, tho need is for more wheat. Tho technological 
possihilities Of pioduoing this are as follows: 

India has tvo main tjTos of wheat — (1) Tritiaim milgarc or the soft bread 
Mlictals mainly grown in tbo Punjab, the United Provinces and Bibar, and (2) 
TrUicttm durum, macaroni \ibents grown mainly in Bombay, the Central Province's 
and Berar, and the Hyderabad State. 

Yields: Tho lolloiring tluroo tables, copied from iheScjporlonthcMarhi- 
•,ng el Wheat in India, giro tho position os regards India and the outside world. 

Standard yield for irrigated and nnirngalcd areas 
(ib. per acre) 




Irrigated 

Unirrigated 

Punjab 


967 

672 

United Provinces 

4 • 

. . 1,200 

800 

Sind ’ . . 

• • t 

937 

784 

Bombay 

• • 

1,250 

510 


Average yield 

of wheat ' 

’ 


(lb. per acre) 


Punjab 

788 

Bombay 

. , 447 

United Provinces ' 

.. 780 

Sind 

.. 598 

Ccoitrat Provinces ' 

.. 444 

Hyderabad • . 

.. 231 

Bihar and Orisaw 

- 8R2 

Gwalior 

.. . 468 


Control India .. 882 
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A^rozimate yields in certain Countries 
, per acre) 

Average Average 

1924-33 1909-13 


United States 

• « 

846 

862 

Canada 

• • 

972 

1,188 

Australia 

« 

714 

708 

Argentina 

• * 

780 

. 696 

Eittope 


1,146 

1,110 

Eussia 


686 

612 

India . . 

• - 

686 

724 


What makes the greatest difference to wheat yields is undoubtedly irriga- 
tion. Wheats dependent only on the rainfall hHvo a much lower yield. For- 
example, in the Punjab, larani wheat gives a yield of only 560 to 800 lb. per acre, 
whereas irrigated wheat gives 960 to 1,280 ft. and may go much higher (e.g. in*. 
1936 tho B.O.6.A. at Iflianowal got over 2,000 hj. per acre). In the Bombay 
^ovince, dry oultiv ation of durvm wheat gives .40o to 600 ft. jser acrOj whereas* 
irrigated Pusa 4 whe at gave 1,800 lb. when grown in well-manmed ground in a 
saitahle rotation (Padegaon 1984-85). 

Much depends also on good management tmd ajj h, implies. On the 
Coleynna Estate in tho Montgomery district of tho Punjab, the average outturn^ 
per acre for the last 20 years has been 20 maunds.pcr acre, while the average for 
the irrigated area in the Montgomery district has Ijeen only 11| maunds. 

Wheat rust : A factor which reduces yields very much is rust, of which 
there are three types : black, red and yellow, each ^vith several physiologic races, - 
»piaking it difficult to breed a wheat immune to alt races of all the three types. 
Fortunately' all three are not equally virulent evety where and it is becoming 
posublo to breed varieties which are fairly resistant tt, the local typo of rust (blaok,- 
biown or red) and its local races. Taken over thq -svbole of India, tho annual 
loss from rust is of the order of about 5 per cent in a year when there is no real 
lust epidemic but, in particularly badly affected plates, it may be up to a 100 per 
cent. All Uie provinces which' grow wheat have now a fair range of improved 
varietias. Tho following are examples of some of tt,e varieties and t heir yields- 
are against locals. «► 

Triticum bulgare : Pusa bred wheats (now called I. P. wheats I. P i= 
Imj)erial Pusa). 


B.vperiments at Naioabganj and Baya {U, P.) % 1983-84 and 1984-86 
- Yieuds IK ft. PEK ■ 

-ACRE 


Tarieiy 

1933-34 

1934-36 

1 '* 

EEMAnKS 

/■ 

Local 

, . 1,00.8 

-757 

^20 and I, P, 165 are both 

gr. P. 120 

.. '1,495 

‘ 1,000 

-* highl.y rust-resistant. Their 

1. r.'166 

. 1,637 

3,097 

yields over tho local varieties in.. 


' Eava 

- 

these experiments are of the 
order of -f 60 lo'-f360 per cent. 

Ummedpur 

.. - 661 

3,020 


I, P..a20 

.V 2,168 . 

3,763 


I. P. 366 

,2,283 

2,267 




Triiieum' durum : In <ho Bombay Prown'ce, Dr. Kodara some yoftrs ago 
ovolvod ft wbeati — a cro£>s botweon 2*. durum nnd T. dicocum (IUiapK)‘— 
originally called 803 or Banhipalli and now enUed dayn. This in dry condition? 
gives 800 io 900 llJ..pcr acre ngninsb (holoeal -100 to 000 lb. par aero. A gtill newer 
iiybrid is Vijaya, whu'h is o to 0 days later Iban Jaya and yields still more heavily. 
It is replacing the old^r wheats in the iforik and Ahroodnagar districts of the 
’Bombay Province. Jaya and Vijnya arc botii fairly rnst-rcsistanl, 

Tho I.C..\.B. is mw sub'sidizing a rwearch station at Poworlcheda in tho 
Central Provinces to iwoduco simibir high-yielding, ru«t-r03istanl, frost-resistant 
and drought-resistant, strains of dnrum wheat. 

In the Punjab, vi heat -bj ceding has been carried on for a long time, one of 
their first winnsi-s, Punjab 8A, still svidelj- cultivated as n gencral-purposo Avheat. 
Of the newer wJienls. C518, 0591 and OP are very good. Any of tbcuo will give 

Jrom IS to -to per cent more grain than local according to ch cumstanoes. 

/ 

TT/tcal xuiui : Loofo smut of wbeatcan bo cffeetivoly dealt with byroguoing 
.out .affected plants mid applying to s-ead, before sowing, the hot-water treatment 
devised by Prof. .T.ii Chand Imlhra of tho Punjab Agricultural Department. 

JHifol vtfimniii.j : Like oflier inimurial oxperiuionts in India, those 
on tho manuring of wheat have been conducted in different places by difforont 
^igonoies at different time® (and in certain ca«e« at considerable intervals of time) 
-ftnd there is no nniform plan for the whole of India. At tho s tme time, wlien one 
•csnmincs a great ninny of these experiments, one does get a fairly clear indication 
-of tho manurial rrquir«*nient6 of whrat and of the kind of increase that may bo 
•expected from particular tj pes of rannuring. . 

In the very eaily e\-perinient« snrai«.arired by the Howard-* in Chapter 
"VlU {Manurial Experiment'^) of their honk. ItVimt in Indh the -following 

..roncluvion? are gix on : 

‘It is clear that up in th»> p-.-'seut it has been found in India that given 
puitftblo soil moisluro for gormiu.i.tinn and the subsequent growth of the crop, 
the limiting factor in the produel ion of wheat is tho supply of nitrogen in un 
-av.ailablp condition. This is best applied in the form of farmya.rd''i»anuro.or 
•nowdung which gives bptf*r rc«uhs than falipciro in the long run on accoant 
of the good influence of dung on the tilth and mnihture-retjiimng power of the soil. 
Saltpetre, although n good manure, -liould only be occasionally applied as long 
continued application seem- to do liana. Occarional green manuring with sen 
3B to bo recommended, but theie is always a danger that the iucceediuc wheat 
crop may suffer throngb the loe? of inoict'uio entailed by the groxvlh of ibis crop 
-and its incoiporation with the soil unless ploughed in at tho proper time.’ 

^ >' * 

The same series of reioub, so f..r as llio Cnwnipore oxperimenib ate eon- 
eeinod (inciudlng fuither d.ifa eMending up to lOIS-M). was re-exnmined later 
by K. J. Kalaiulinr aud S^ripal .Singb. Tho plot rontaining coAvdung which had 
received an average of 100 lb. nitrogen per acre, per annum, gave « moan rirfd 
-of 1,803*3 lb. of graft! as aguinsl J,2G1'5 fiom the numanuied plot. In this 
'experimenb sulphate of ammuiiiii was not Ubod hut sodium uilrato wa? givon. fo 
• one plot at tho rate 61 25 lb. nitiogon per, acre. The mean yield of this was 
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S,475 BJ. graia -wbich os not statislieaUy sygnificantlij higher -than that of the 
. ttniaanuied plot. Two other impottant points arise, "viz. (1) that there had 
'.been very little deterioration in the soil and the small amount which could be 
recognized appeared in, the nnmanured plot, the plot receiving sodium nitrate 
nnd that receiving sodium nitrate and snperphosphate. (2) There was also 
' the very marked phenomenon of slow changes in yield affecting all the plots ; 
bat (this is the important point) the' plots receiving cowdung and sheep dung 
wore markedly buffered against the steep falls which occurred in the other plots in 
Ahe course of these changes and appeared most marked in the unmanured plot, 

< 

]n tKe United Provinces an important result obtained is that well-made 
farm compost con replace cattle dung and that even such comparatively small 
additional amounts of nitrogen as 20 Ih. per acre can give a 25 per cent increase 
in yield, while 20 ffi nitrogen with 20 lb. Os con give 80 per cent increase (in 
the Bohilkhand and Knraaon Circle). This is with a no-manured plot yield 
about 800 lb. per acre. 

t 

r ' 

In Gorakhpur, with an numontircd plot yield around 2,000 lb. per acre, 
17 lb. nitrogen as sulphate of ammonia, sodium nitrate or ticem-cako gave addi- 
tional yields of 6 to 8 per cent which were not significant.^ At Meerut, in the 
Western Circle, the no-manuro plot gave an average yield o*£ 3,242 lb. per acra, 
Nicifos at 70 seers per acre increased this only by 6 per cent. , At Kalianpur in the 
Barda Circle, the no-manure plot gave a yield of the order of 1,700 lb. Two 
hundred maunds entile dung or 200 mnunds compost per acre gave an addition 
of 17 per cent on no-monuro. Compost made on the farm cost 5 pies per maund, “ 
the results being statistically sigmfleant. Two hundred mnunds cattle dung 
or 200 mnunds compost would contain approximately 100 lb. nitrogen. At 
Hnrdoi in the Sardn Circle, it was found that green manure TOth sami might add 
about IS per cent to wheat yields, w'ith a no-manure plot yield of ax)proximateIy 
2,000 lb. per acre, whereas compost and cattle dung at 200 mnunds per acre 
gave 8 to 12 per cent increase over a no-manure of 1 ,700 Jb. per acre. - 

^ ' * 

The resiults of e.xperiraenls in Iho Central Provinces are summarized as 
ioUoW'B : - , , - 

► H ^ 

V * 

‘ All the evidence goes tow'ords showing that in the manuring of this crop 
under unirrigated conditions the only effectively profitable manure is cattle 
dung. Under 'these conditions the capacity of a soil for higher jdclds of wheat 
ean be accepted as <fao outcome of accumulating fertility rather than the outcome 
of annual application of avoilablo nitrogen. Profitable wheat yields can be 
built up and maintained by, steady manuring nt from 8 to 4 tons per adre, adequate 
jL'otation with a leguminous crop and deeper primary tillage. 

? ' *■ 

‘ Under irrigated conditions effeclivo results can be secured by the use of 
pow'dered cake (240 — 400 ib.) ajrphed before sovi'ing or from 80 lb. to 100 lb. of 
ammonium sulphate drilled in, with the seed. The possibilities of Niciphos on tlio 
iieavy mbi soils of zones lY and VI where phosphoric acid is limited have not 
been as yet fully tried out.’’ ' ‘ , 

V ^ ‘ 

• ’ Mr. H. E. 'Stewart, Agticulhiral Commissioner with the Governmmti of 
India, has kindly'supplied the following statement regarding the manuring ‘ of 
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ts'hcal in tbe Punjab : 

hrigdieS uhcai: (t) Grcon manuilng gives n i)rofi<abIe return. TLo', 
incroni-ed outliini of grain u os over 0 nintinds or about 16 por cent in tbe common. 
100 per cent intensity rotation uhcat, ioria, cOtlon. Witli vthcot lolIoMng 
vLeat nnuvnlly in a 100 por cent rotation, tlic ineioaso urns abont 0^ maandts ^ 
grain per acre or 82 per cent. 

In some tracts, the best green mnnuiing crop is guara ; in olbers savn. 

(n) 'J lie application of nitrogenous nuimires is nsually profitable. Thus: 

(o) ’Where ■wheat followed win at in a 100 per lent inteii'-lty rotation, 
calcium eyaniinide gave n profifal»le rotiirn ulien applied either at i. 1 or 
maunds j i r aeio. I’lie iiKro.isc‘d iiold« noic 1], 8 ami *U uiiiunds of grain les* 
pcelivily, loprc'-ontiiig iiier asia of 21, dl and 68 per eenf, 

(1;) Kitrato of soda simiLulj* gave profitable returni, Wh'ii applied 
* in similar do«c8, the increased jield*. wire 2}, 8 and 5 mftniids of grain pet acie. 
repiesenling ineicases of 18, 17 and 20 per cent. 

(f) Ammonium eiilphnie in simitar doses g.ave incret'-i-s of 1, 3 and 4 
maunds Ttipcoth ch per acre, xepieseutnig 6, IS and 2-1 percent. 

(<J) In tbe rotation wheat, cotton, the incrtviswl yield-, were very ‘•niall 
or nrpatic e atid none of the nitrogenout- miinun'fc gave proCtnblo reuuns. I’ossijdy" 
this wus because an interynl of about S looiitlm ebip‘.cd belvieen the harvesting 
of ootloi) and the '■oujijg of ulie.it and during Ihi', jHTiod Ibo bind lay fiilJou and, 
got a good di nl of ciiltu at ion. 


Zj7idcr hnrani condidoitF ; (i) Orten runnuring witli Viattg gave 1110011614001 
results, though in a majority of caics increased jieUls wore obtained. 

■i 

(m) In a 100 per cent intewily rota lion, where whwit foUowod wjhenh . 
annua Uy, rminonhiin sulphate at luannds .ind supcrF.botphafo at ■4] maundsi 
per aero gave ineicas.od yields of front 2 to 8 maunds and from 1^ to Si maundS' 
ri«!pcefiv<ly pei acre. But uiauuriiig at such high doses was not profitable. 

Oilfahes: rrncUcally no tisls on manuring wheat Witli oibcabes have- 
I cm carrird out and no informatiou ii> Availnide. 

Sfcnuriol cxperinicnf^ ficiti tlio Bombay Prorinco siiow that with a non- 
Eamiird plot of dry wheal giving a jield of the order of 600 lb. griiiu, llio 
addition of manure supplying only 10 lb. nifiogcn w.ie of no use. In inigated 
wheat at Poona, yields with farmyard nuuiuro wero of the order oJ SilO lb., and. 
with green manure of the order of 6701b. 

Imperial Chrniieal luduslrlcs in a" summary of fertiliser oxperimeule- 
of which lliavc had the privilege of seeing a copy* (experiments made in April. 
1086 to Match 1938) show that with sulphate of ammonin cOuliug Bs. 6-1-0 pet* 
rrauud of 80 lb. retutuB of tho order 183 per cent on expenditurs (for 20 conttca. 

, throughout India) could ho obtoiiicd by using from IJ^ to 2 maunds (of 80 Hf.). 



61 


'Silphato ol ammonift, tlio. average increase iu grain per acre being of the orlor 
*of 2} io 3 roannds ot wheat per mnnnd of fcrtiliKjr applied. 

The resullg of the long fiiriea of Rothamated oxperimonfs on wheat bagun 
lin 1643 and contitjucd to iho pr'snnt time show (hat, os the nitrogen supply 
increases eo does the yield, the relation at first being approximately linear, i a-u, 
with higher nitrogen suppl}', the increments iall oft (this is of course n well- 
known Tihonomenon with all fertilizers). On uninapurcd land Iho yield fell from 
about 20 bushels to 10 bushels after about 20 years, but it sh(»ws no signs or going 
-lower. All the plots lost organic matter except the one receiving farmyard 
manure annually. Tho chief practical difficulty about the frequent growth of 
wheat was the light ngoinst woedt., against which rapid nuttunn cultivation .snoh 
as could bo elTe<!tcd^b 3 ' a tractor proved an effective means of weed control and 
has in recent years been adopted with good result?. The effect ot one 5'ear's 
fallow' in ri'.storing tho original prod«eHvene‘'s for grain w-is marked, f»ut the oftoct 
lasted for one j'enr only. No 111 effects such as the soil eroplon vioible in Western 
North .\meri <‘0 and otlier seini-nrid oountiios have been fonnd in Kngland with a 
regular fallow-wheat rotation. 

llr^Eogcr Thomas informs me tliat in Sind, iirigated wheat gives an average 
yield of about JO maniida onlj', much below tlio Punjab jiclds, owing to excessivo 
rust, short winter, liigh humidity during maturation and indifferent fanning. 

' He also mentioned that experiments made with (ho use of sulphate of ammoniti 
at 1 to 2 mnimd'i per acre leportocl in the Trnporial CJiemical industries expori- 
ments) had given good results but ho did not menfiou whether such rauumug 
•W'as a regular practice on his own farm. Jle thought presutunblj tho sulphato 
of ammonia would givo Ihe best leSuif? on tho lighter and iiou-salino soils judging 
from the experience of Prof. Hast ur in bin cvpariinenUl treatment of timti in 
’cotlon (researcli on cotton failure). 

< iJiU iiihcais : Along many Imndrcda of miles of the lower hills in tho 
United Pjovihees and -tho Punjab, wheat is grown on terraced held?. Collection.'! 
have been made of pucli wheats and gww'u at the Wheat and Potato Breeding 
■Station, Simla. Tt i? now clear tluitvthe popr stand and poor j-iekls of those- 
W'hoats ifi not merely duo to lack of manure but that they nro intriilrieally deoener- 
-nte. When grown side by side with other wheats on (he same typo of soil ni tho 
cxperiinont station, they remain stunted and poor-yiolding, while the ofliors are 
much stronger and high-yielding. Moreover, if Iheso hill wheats aro lieavily 
manured, the straw ic too weak to stand additional nitrogen and lodges badly. 
The hill wheats are also a'ery susoeptiblo to htsl. It i.s clear therefore thfttmncli 
improvement could bo effected iu Uie hill wheats if xnrielies could bo evolved 
{!) willi a suffer straw', that would stand up to manuring, (2) that would givo 
an inlrinsioiilly higher yield, (3) that arc rust-resisfant. Riisl-resistanoo in hill 
wheats has also tho exceotlingl.v important effect of reducing the load of rust 
aj)ore.s which is blown down annually on to the phtins and infects tho main crop 
of wheat in tho United I’rovincos, tho Puiijob and elsewiuTO. iJrv farming 
,o.\i)erimeuts in Indio (and also experiments in Amcrioa) have shown that if iho 
water supply is adequate, a manured plant gives A higher pniportion of dry 
innlter to the water supply ; in otlior words a manured plont, although it uses > 
ahsoluloly, more water than tlio wunnnured on account of its ’graator' size and 
-.evaporating surface, is 'more economical and efficient per unit of xvater tlran the 
winmaunrcd. ’ 
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Prospects: Assaming no expansion of 'n'heat acreage and an area of 88- 
million acres, say 12^ million aexes irrigated and 20} million acres unirrigated, 
Tre can aim at raising the average yields per aero in the unirrigated area to COO Ih. 
and in the irrigated tract to 1,200 lb. giving a total of : 

. In ions [approz.)^ 

Unirrigated 600 lb, X 20} mil. acres . . 5,600,000 ' 

Irrigated 1,200 lb. X 12| mil. acres .. 6,700,000 

All-India . . 12,200,000 

a. ' 

3. Jowar 

The millets, jotoar and hajra, between them, provide the chief grain supplie? 
for all areas'^outside the rice tracts and the main wheat blocks.' The graphs and 
iignres in Chapter I show the area and yield otjotear. The dried stalks of jowar 
(blown as ladbi) provide the main cattle feed over'a great part of India. Thera 
are, 'in addition, jcicar varieties which are grown for nse as green fodder. 

Jotoar does not grow where the rainfall is high. A rainfall of 25 to 40> 
inches suits it. It can be grown on a smaller rainfall if 

(1) dry iarming methods are used, 

(2) the distribution of rain happens to be nnusQally good, and 

(3) the crop is helped by one wotering in its early stages. 

/• 

- It likes a fairly good soil, althon^, under pressure of neDdfor‘'food, or if 
file early tains are unasually favourable, it is sometimes grown in areas hardly' 
'suited for it. 

'VIhere the rainfall is less certain and the soils poorer, jowar is generolljr 
leplaced by lajra. Of joviar, there are numberless varieties differing in all charac> 
teiistics. These varieties have become adapted to, or popular in, individuaT ‘ 
^districts or even talukas, and for this reason the Pulses Committee of the Imperial 
Council of Agricultural Besearoh, when considering further work on millets and 
pulses, came to the condusion t^t -work on joviar was a matter foe provinciat 
and state effort rather than for subsidy from the centre. • 

Li certain provinces and states, selections havo been made from the exist- 
ing varieties and these new races have had a certain limited vogue, hut it cannot 
be said that there has yet been any large-scale attempt to fipreodimproved varieties^ 
One or two of the varieties selected for drought-resistance at the agricultural 
m^erimont station at^AIohol in the Bombay Province, notably the* varieties 
named Maldandi Nos. M47-3 and ' M35-1 have proved able to retain these 
characteristics in some other parts of India and may bo regarded as on asset to 
aieas with precarious rainfall. , 

Leaving aside for a moment the vanolies grown entirely for fodder, the 
main technological possibilities of development are the increase of yields of grain 
nnd straw by (3) the use of drj' farming m tbods for both WiariJ and rahi crops,, 
^2) the utilization of finely powdered sulphur (or^nltemalely-a solution of coppeg' 
sulphate) as a preventive of grain smut, (3) the use of more manure, (4) mea surer. 
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agaimt the two main insect pests— (a) the jowar borer, and (6) the joioar grass- 
hopper. * ' _ ; 

i ' ~ •* 

^ '-The Bombay dry farming system of cultivation has given better yields 
per acre, more profit per acre and more certainty of a fair crop oven in a bad- 
rainfall year. For instance, over a period of five years at Sholapur the yield of 
jmoar grain and kaSbi averaged 2*1 maiinds (169 ib.) and 122 bundles or 868 lb. 

_ Jeadbi on medium deep and deep soils cultivated rmder the Bombay dry farming, 
system as compared with 1*1 maund (86 lb.)' and 95 bundles or 286 flj. Jeadbi 
respectively on similar land cultivated according to the method in use by local- 
cultivators. At the same centre, i.e.' Sholapur, after deducting all expenditure 
the cash return to the cultivator on a holding of 80 acres was about Es. 17 
higher by the adoption of the Bombay dry farming system of cultivation in pre- 
ference to the local cultivators’ over the first five-year period, Thjs profit would 
increase in later years as the main expenditure, e.g. on field, iwndmp, would not 
certainly recur. 

> ‘ 

* In Bijapur district, the advantages of the Bombay dry farming system- 
of cultivation are more striking. The average outturn of jowar grain and kadbi 
grown under the Bombay dry farming system of cultivation on three soil diypes,- 
i.o. limy, intermediate and deep black in equal proportion was 6 -3 mounds, 

SOS lb. and 227 bundles or 683 lb. per acre respectively compared with 8 -8 maun^* 
i.o. 264 lb. and 147 bundles or 448 lb', resulting from the local cultivators’ methods! 
The increased cash profit on a holding of 30 acres, after deducting all oxpenditnre! 
was Es. 60 in favonr of the Bombay dry farming system. These soils also 
respond ^better to manuring. 

« 

At Manjti, in the Poona district of the Bombay Province, the averags; 
results of seven years on an average rainfall of 28 >7 in., were 

16. per acre 
Grain Straw ■ 

Dry fanningmethod . . . 1,260 ' 2,6iS 

> <■ * - 

^ Cultivators methods .. 741 2,444 

In Northern India, the crop that responds best to dry farming is iajra. At then 
Eohtak' dry farming experiment station the results were : by the dry fav im'ng 
method 617 Ib, grain, and 2,470 lb. straw ; by the cultivator’s method 820 lb. 
grain and 1,289 lb; straw (all per aero). > , ' 

f * _ 

Manuring: The yield of joioar can he greatly increased by manuring. - 
Experiments in the Central Piw’inces-show that the no-mannre plots gave 538 lb! 
of-grain and 2,084 lb. of hoMi valued at the then prevailing rales at Es, 45, whereas- 
the manured plots gave 727 ib, of gram and 2,800 lb. of Icadbi, valued at Es.’CO. 
The averagb Cost of mandro was Eh. 6-8-0, the total net profit due to manme* 
.was Es. 9-8-0 and tho not profit per ton of manure applied was Es. 4-4-0. ' Bombay 
lexperiments indicate that in a-rofation of joioar and cotton -(tho-manuro, as is- 
tbe common' practice in that part of India, being applied to the jowar crop), each.* 
ton of manure adds at least 60 ib, joioar grain,- 150^. kadbi and 15 IbT icavas.: 
Ih,Macli'as, (at Nandi’al, rainfall 28 in.), the application of - fnrmj-ard manarCf 
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^(quantity not sided, probably 5 tons per acre) gave the following results in grain 
yields per acre, in a joioar-ootton rotation (ft.) : 


No - Both cotton and 
manure jowM manured 

Only jowax 
manured 

Jowor jields .. 

427 1,036 

910 

Cotton yields 

146 254 

234 

'At Hagari, with only 19 in. rainfall, the results were : 


Joioar 

. . 400 532 

4CG 

Cotton 

204 " 270 ' 

219 


Taking the coat of rainura ihto consideration, it wag profitable to mnnnro 
in alternate years only and to apply that mannro to the jo war. 

IScialion ; Joioar may follow joioar in certain areas where it is grown only 
as a rali crop but, generally speaking, it is grown cither as part of a rotation sneh 
as /oioar-cotton or it is grown mixed with other crops, particularly oilseeds and 
pulses. 

After harvest : Threshing and winnowing are still usually done by primitive 
methods. The fhieshing is done by treading the heads under the feet of bullocks 
or under the wheels of carts or oooasiohally with a stone roller or a special 
apparatus such as the Sindhi norag (an arrangement of toothed wheels on a 
frame) drawn over the grain heads by bullocks. 

"Winnowing is gonorally done by the usual method of pouring the grain 
from a scoop on a windy day hut hand-driven fans liavo bed'll devised wliieh are 
quite effective and can bo u-ed at any time and place. • There is no reason why 
those should not become as popular as the chaff-cutter has become in the 
Punjab. "i 

Kadbi : Wliile the hadbi is generally cut close to (ho ground and utilized 
-as fodder, there nro places, e.g. Gwalior Slate, in which only the grain head is 
removed and the stallts are left standii^ in the field, where they may either rot 
or else ho cut and used as fuel, the reason given bomg that the stalks are too hard 
for use as fodder. If this is so, the substitution of a variety with edible stalks 
would seem os'^ential. 

' Vermin: At llio time when the grain is ripening, it is atlnckod by floeks 

■of birds and one of the cultivators’ main difficulties is how to keep these off. It is 
, 'generally done by a watchman on a platform who screams and dings stones, hub 
-something more effective is required. ’ . 

^ Fungus “pests : Two or three kinds of smut attack the jowar head, tho 
■most important one, * grain-smut’, is fortunately susoeptible of simple and cheap 
treatment. Originally, this treatment was tho soaking of the seed in a solution 
.of copper sulphate, afterwards drying it in the sun and sowing it. A later, 
-simpler and equally effective method is that of rubbing tho ^oed in finely powdered 
sulphir — a method which had become widespread before the war after which 
supplies of finely ^powdered sulphur became non-existent. Utilization of finely 
powdered sulphur before the war cost only one pie per acre, completely protected 
the crop and might easily save damage amounting to 10 per cent of the crop cr 
in terras of inoney Tie. l-l-O (joioar selling at 40 ft. per rupee) on an estimated 
^eld of 500 ft. grain per acre. These figures are all deliberately conservative. 
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Of insect pests, tlie joiear bocer is best dealt xvitb by digging out and burning 
'tbe stubble, so destroying the rest of the insects. The jowar grasshopper is best 
dealt mth in the same -w&y as other grasshoppers by sweeping them up with 
ilarge open-mouth bags in their early stagos. 

Fodder jowars : - Of these there are many varieties generally grown 
with irrigation in the hot weather. They respond markedly to manuring and are 
ideal crops for sewage farms. The yields of fodder that can be obtained are from . 
10,000 to 80,000 16. groenfodder on well or canal water and from 80,0,00 to 50,000 16. 
on Sewage. The fodder can be ntilbied either" b}' feeding green or by being put 
into silo pits. It makes admirable silage. ' 

UlilisUion of kadbi : .This is most economically used when put throdgh 
a chaff-cutter, a practice which is universal in the Punjab but should be spread 
elsewhere. Cheap chaff-cutters are made by blacksmiths in the Punjab and there 
is no reason why they should not be similarly made elsewhere when the necessary 
metal becomes once more easily available. 

Storage )/ kadbi against famine years'. Kadbi can bo pressed and baled 
and kept as a fodder reserve. 'This was done on a large scale in the Southern 
Division of the Bombay Province and some of the material was kept for a long 
time and showed little deterioration. For areas which are olwonically threatened 
by famine, the growing and storage of jotoar stalks should be a main element in 
their programme, and the same should apply to tbe storage of jungle grass. 
non-famine years a part of such a storage dump Could be changed yearly, a certain 
amount being sold and new, material replacing it. When the famine year came, 
there would bo enough in store to carry the cattle population through at least a 
portion of the year pending the getting of further supplies from outside or tbe 
-sending of the cattle to more favoured areas. v. 

Jotoar suffers from a small parasitic, flowering plant scientifically called 
Striga and known 'bj"- various Indian names snob as iahtili, etc. 'The seed of this 
parasite does not germinate unless it comes in contact with the roof of a 8nscei>tible 
plant.' The parasite attacks certain wild grasses and also sugarcane. Onoo a 
field gets infested, it is very difficult to eradicate, as the seeds are small and remain 
a long time alive in the soil. The Imperial Oounoil of Agricultural Besearch 
is financing a research of which the main object is a search for varieties resistant 
to Striga but, up to date, while there appears to bo some resistance, it is not 
sufficient to enable the plant-breeder to get to •work to select a highly resistant 
•variety. - ' . - 

General outlook ; There is no, doubt that jpicar •will remain, one of the mam 
^rops of India, outside the heavy rainfall areas. Its yield both in fodder and in 
grain can be greatly increased by a combination Of the following measures ; 
(1) use, of good varieties and the sifting out of the small seeds, (2) rubbing tbe 
seed •with powdered sulpbur as a remedy against smut, (3) dry farming methods, 
{4).manuri^, (5) a single irrigation if -water can bo spared, (6) the removal and 
burning oijowaf stubble, (7)' better protection against birds, (8) sweeping opera- 
tions against 'jowar grasshoppers, and (2) bolter tlrreshiug and winno-wing pro- 
cedures ; and, in utilization (1) the use of chaff-outters, (2) pressing and baling 
kadbi against famine years, (8y making of fowar Bilage^,^rom fresh fodder, and 
(4) utilization of fodderjolcwr as a foddor crop on sewage farms. 

YseldS ; It is already obvious that acre-yiolds differ markedly' from 
place to place according to rainfall, additional water supply pnd manuring. Dry* 
■crop'grain yields -may be from 100 16. to 700 16. while irrigated moar may givo 
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from 1,200 to 1,600 lb. (but yields of 8,000 lb. have been reported in other coun- 
tries). When grown as green fodder, acre-j’ields of from 10,000 lb. to 80,000 ib- 
on ■nell or canal water and 80,000 to 60,000 on sewago can bo expected. The 
application of tbo main methods of improvement suggested are capable of raising 
the average total annual grain production by 20 per cent. 

4. Bajra * 

As alreadj' mentioned, this millet can be grown on soils^ which are poorer 
than those iisod for jouvir and in a rainfall less favourable than that w'bich joimr 
requues. With a really woll-distnbutcd rainfall, hnjrtt has been known to grow 
on as liitlo as 9 in. of rain, but this is phenomenal. Bajra ofTois extraordinary 
dilhculties to the plant-breeder on account of its being normally cross-fertilized. 
There are areas {hronghont India, where particular types of hajra are found. 
Some of these are of considerable excellence, e.g. it was for a long time the practice 
of the Bombay Agricultural Department to recommend th§ growing of hajra 
seed cot fiom .\kola in the Ahmcdnagnr district of the Bombay Provinco- 

Bven within a local t3'pe, however, thoro is much variation in stature of 
plants, size, shape and colour of grain and the character of the ear-lioud. We 
have not yet devised an effective technique for bajVa-brccding and it seems likely 
that the best results may bo got cither fiom (1) mass selection, or (2) growing 
a mixture of previously isolated strains. A variety variously Icnown as African 
Bajri and Jamnagar Giant was introduced from East Africa some years ago 
and has been grown in various parts of India. Its effect ha<!, on tho whole, bpon 
unfortunate, as it bus merely crossed willi the existing varieties, tuming them 
mto useless mixtures, aud, whore grown pure, it is by no means always better 
than the local in spite of its %'ety long ear-heads. 

Fimgus diseases : There is a smut (not amenable to treatment by copper 
sulphate or sulphur) which is, on the whole, not serious, and tliero is another 
fungus disease {Sdrrospora gramivieola) which causes the ear -head to turn into a 
leafy mass. The rognoing of diseased plant? as soon as the first symptom (a 
powdery appearance on the leaves) shows up is the onlj’’ remedy ot present known.a 

Bajri may suffqr oonsidorably if there are heavy rains at tho time when 
pollination should take place. The crop is also very subject to attack by birds. 
Varieties wth awns (bearded varieties) have some reputation as being less attrac- 
tive to birds ; but (his is not proved, nor have awned varieties spread beyond 
the localities where they are noimally grown. Bajri i? seldom manured. Dike 
jowar, it can be grown for fodder and in Poona hag yielded as much as 10,000 U>. 
dry fodder pet acre. Tliis fodder is not, however, of as good quality as jotcar. 
Bajra is, however, not suscoptible to tho insect that bores into joicor stalks. 

Conclusions ; Bajra is likely always to remain tho stand-by of the areas 
where it is now growm. Its all-India average grain yield is of the order of 320 lb. 
It should bo possible to push this up to 400 lb. maiuly by dry farming methods 
in n on-irrigated areas, thus giving a total of 2 • 5 million tons grain, a figure equalled 
once and surpassed tnice in tbo last 28 years. (British India only). 

5 . Maize . , - ‘ 

Compared with rice, wheat, jowar and hajra, maize occupies a relatively 
smaller acreage. It is not so widely spread as any of these but is of importance 
5n cortmn areas, particularly in Nortii India. It is an important 'crop'in 
Kashmir and along the entire length of the lower slopes of the Himalayas, where 
ib is grown as a rains crop in rotation with wheat as a winter crop. Maize.is 
qoick-growmg and, when grown under fa'^jisahl^conditions, gives a heavy 
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yield of joodgcaiu per acre up to 8^000 Ife.'gtniii per acre. It is also a valuable 
green fodder, being much safer to feed in its early Bt(iges than jowar. ^Wboro water 
is available, it is the best emergency fodder, producing a largo amount of green 
feed in two months* time. Up to 20,000 Hs. green fodder per acre may be eTcpocted. 
Like fodder jawars, it is also an excellent fodder crop for growing on sewage farms 
whore much larger yields can be got. 

Its dry straw has not the importance of joioar kadbi and, if green maize 
fodder has to bo stored/tho best way of doing so is by making it into silage. It 
has no important fungus pests, but suffers from the same boring insect as joirar 
and for this reason the stubble should bo removed from the field and burnt. 

It is peculiarly susooptiblo to the attacks of the larger vermin, monkeyS} 
jackals, x>igs. porcupines, squirrels and parrots. 

. ' The toehnologica] position is as follows ; 

Varieiies : A certain amount of selection work has been done in Bibar, 
in the Punjab and in Kashmir. In addition, Amoriran varieties have been 
from time to time imported and tried in most of the maize-growing provinces 
It is very difficult to keep any maize variety pure, as the plants are intended by 
nature for cross-fertilization and the pollen blows with the wind over considerable 
distances, , In the Punjali, it has been found necessary to keep belts of sugarcane 
.16 ft. wide between the maize-breeding plots in order to prevent cross-pollina- 
tion. These measures are, of course, not possible in the field and the only way to 
ensure purity later on is to make certaiu that only one variety of maize is 
grown in n, whole village and that seed is collected from areas in the centre of 
the varietal tract and not from the edges of it. 

,, 'it Bonnoi be said that up to date there has been any systematic effort to 
spread improved varieties by means of well thought out seed schemes. 

ifmuring : Maize responds vigorously to nitrogenous manuring and at 
Piisa 40 ih, of nitrogen per acre in the form of raposood-cako was found a suitable 
manure and superior to 8,000 lb. of farmyard manure per acre. Potash did not 
increase and, in fact, showed a tendency to depress the yield. 

Tiotalions : There is little doubt that the maize-wheat rotation is fat from 
being ideal (since it is cereal following cereal) and it has been shown tliat if 
preceded by gram and peas, it gives a much higher outturn than it preceded by 
wheat. In* the North-West’ Frontier Province it has been recommended that 
maize shrtuld be rotated with borsoem, the latter being sown in the standing maize 
crop in September nnd harvested in June, thus allowing time for,tbo sowing pi 
maize again in July. 

, . Another possibility worth oonsiderablo experimentation is the growing 
of a legvuninous crop along with maize. This would have a double advantage t 
(1) it would assist both the maize and tliefollowing drop by the nitrogen which it 
provides to the soil, and (2) it would prevent the otosion which so often lakes 
place in ihe hill districts, in maize fields whiob are grown on slopes or terraces 
.and ate weeded twice in the rains, thus allowing of a considorabJe removal of soil 
by surface mn-off. 

^In tliejBomhay "Province, a'-mtxturovof maize nnd rahar was tried %vith 
Buoooss, the maize being fiirst rcirtovod nnd the rahar at a mneb Inter period. The 
growing of maize and rahar is a common practice in Bibar. 

tlndmlrial uses: In recent years certain indtlstrinl firms have boon 
much interested in the growing of maize for the produolion of starch and of 
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glaoose. Lasb year, a certain firm asked permisBion to import 10 tons of two well - 
known South African varieties — ^Hickory King and Potchefstroom Pcarl~ 
reputed to have a very high staroh content. This line' of work is worth pursuing 

• 

Conclusions : (1) Thero is need for the systematic testing of new varieties 
and the development of seed schemes to provide pure seed of these. 

(2) Maize can bo bolter manured if composting is pushed (see Section III 
under Manuring). 

(S) The growing of a' Icgaminous crop either along with or in rotation 
with maize, needs studj' and popularizatioiril found economic and soil-conserving. 

The average all-India yield could be forced up from the present level of 
about 800 lb. per acre to n level of about 1,000 lb. per acre. On a S‘ 6 million 
acreage, this w'onld be 24S,500 tons, a figure that has been nearly reached three 
times and surpassed once in the last 28 years (British India only). The United 
States of America average acre yield was 1,825 lb. and that of the Argentine 
1,546 ib., while that of China is 840 lb. .(^International Year Bopli of 
Stati'iio, Borne, 1928. 'Statistics for 1909 — 13). 

Ba America, there is now' n very large aorcago under what is known as 
hybrid maize. In 1938, the area under hybrid maize was 17 million aores. 
Hybrid maize is obtained from tbc first generation seed got from the large-scale 
crossing of two varieties. The hybrid seed hn.s to bo produced anew every year 
and ’•therefore requires very large areas for seed production alone ond tho 
process of hybrhlizalion demands a highly skilled staff and land a long way off 
from any other maize cultivation. First-generation hybrids often sho'w-much 
more vigour than either parent. It is this vigour which is exploited in hybrid 
maize, showing itself in increased yields over the parents, of the order of 10 to 20 
per cent. Increases up to 85 per cent have boon obtained under conditions of 
commercial production. At the Imporiai Agricultural Bcscarcb Institute, on a 
small-scale test fivo years ago pure strains w’Crc crossed and showed oonspicuoUs 
hybrid vigour in the next generation. No serious attempt has been made to 
prodneo hybrid seed on a largo scale for lack of money, staff ond land. 

6, , Gram ' 

Of all the Indian pulse*:, gram is the most important and most widespread. 
It grows on all kinds of soils and is grown both as a single crop and mix«^ with 
others, o.g. wlieat. It is generally a rdbi crop. In certain parts of India, it is 
grown after rice and in other places after maize, bajra or joimr. 

Yields vary according to the soil and olimnlo and ■whether irrigation is 
or is not given. Tho j’ieldc range from 350 lb. per aero in the Bombay Pro- 
vince (Central Division) to .lOO ib. (Gujerat Division) and 800 to 1,200 lb. in the 
Ppnjab. It is valuable as a rotation crop and seems to have a definitely beneficial 
induenoo on the. following crop. There wds a notable example of this in a 
certain rice research station (in Bihar) when the good effect of a gram crop in 
the rolatidn was so marW that it seriousiy interfered with tho results of the 
manurial experiments laid ont on the following rice crop. 

The technological position is as follows : 

Varieties : Grain breeding has been done at tho Imperial Agrionltnral 
Besearoh Institute and iu the Punjab, Bihar, Bombay a'nd Madras. Pour of 
the I. A, B. I. strains are under wide distribution, the most successful of these 
being IP58. -> Iu the Punjab, P8 (a variety of Prench-otigin obtained from the 
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Uriitod Stifttes'o' America) has proved blight-resistant and is being multiplied for 
use in blight-stricken areas. , An attempt is also being made to increase its yielding 
poTver. For areas not^afteoted -VTith blight, the Punjab Department recommends 
its variety Pb 7 ■which is a high '’ielder. Ihe.use of improved varieties ought 
to give increased yields up to 800 lb. par acre. 

Diseases : In addition to blight {dne'to the fun^s Mycosphacrella pinodes) 
there is also a serious disease ^vilt (caused by Fusarium) which is particularly 
■virulent' in the provinces of Delhi, the Punjab, the United" Provinces and the 
Central PrO^vincas. The plant-breeders are endeavouring to get varieties resistant 
also to this disease, hut so far there has not been any marked success. There is a 
caterpillar {Helioihis amigera) which bores into the pods and does considerable 
damage. Against ibis also no elective remedy bas been found. 

Tn store this pulse, like others, is apt to suffer from boring beetles (lirttclius 
ehwensis, commonly called dhora). The remedy against this is treatment with 
carbon bisulphide. 

The crop is not generally manured. 

Prospects : Given varieties really resistant to wilt and blight and with 
good yielding qualities as avgU, the yield of gram in the Punjab and North-West 
Frontier Province should increase considerably and the general all-India average 
acre yield be raised from the 600 lb. level to the 600 Ib. level, giving on a 12 million 
aero area a yield of 320,000 tons, if it is desired to keep the acreage at this 'low 
level. On a 15 million aero area, this acre yield would give 4 million tons, a 
figure surpassed five times between 1917-18 and 1924-25. (British India only), 

7 .^ Pulses . ' ■ . 

India has- a great range' of pulse crops, important from the points of view 
of agriculture and of nuteition. They hre an invaluable phase in many 
rotations, helping to keep up the fertility of the soil, which purpose they also 
perform when gro-aii (as'ttey often are) as mixed crops, particularly -with millets, 
the millet ripening and being harvested first. In the realm of nutrition they are 
sources of protein, particularly necessary in a country where the bulk of the 
population, is vegetarian. They are also important from the point of view of 
animal nutrition, to which they contribute in a variety of ways, o.g, by their 
seeds, by their hulls, and by the green parts of the plant. > 

The only pulse crop dealt with so far in this note has been gram. The 
following is a list of the others : 

■ Gmeur or gnwara . . . . > Oyamopsispsoralioides. 

Lentil or mnsw , . ' 1 . Lens 'escnlenta. 

Kesarij Lang or LaMi . . . . Lathyrus sativus. 

Peas, Mnttar or VaiunU ' . , Pisum satimm. > 

Sword Bean, Aiai or Bara Sem . , Canavalia ensiformis. 

Lima Bean . . ' . . Pliaseolus hinaius, 

French or Kidney Bean (Vilaati Sem) PJtaseohis vtilgaris.' 

MstU or Math > . . Phas'eolus acontiifolvus.< 

Green gram, Mung.or Mwg ^ , . Phaseohis mu-ngo. 

Black gram, Udid,' Urid or Mash . . Fhascolus radiaius. 

Gowpeas, Lohia or Ghavali . . Yigna caljang,' 

Ghcvda Qt val ‘ . . - - , . Dolichos Lab-Lab. - 

Horsegram or KuUH , . . , Dolichos bifiorus. 

Soybean . . > • ' ’ Glycine soja. 

Pigeon pea,’t«r, raluir . . Oajanus indicus. 
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Of all these, athar or raliar is the most important. Of this urop tiicro are 
sereral types, some of which are small-sised and of comparativoly short ceason, 
ripening in hve to sue months. Others found in the Gangetic alluvium ate much 
bigger and mature in from eight to nine months. Both types are often grown 
mixed with other crops. The crop is drought-resisting, partly on account of its 
deep-ioot system. It is a remarkable restorative rotation crop since it is not only 
one which (1) causes deep soil aeration by its roots, (2) odds nitrogen by its root 
nodule bacteria, but also (8) naturally manures the soil with a heavy dressing 
of fallen loaves.* It is somewhot susceptible to frost and there is a caterpillar 
which attacks the pod. But its main enemy is a soil fnugu-, Fmariuin udum, 
producing wilt. Considerable work has been done at the Imperial Agricultural 
Bosearch Institute and elsowhore in an attempt to got wilt-resistant varieties. 
In the Central Provinces strain No. 88 appears to ho wilt-resistant. Some of the 
Bengal strains appear also to have this obarnotcr. Variety 015 and T80produced 
at Fusa are also promising. ^ 

The yield per acre varies considerably occording to the mixture adopted. 
When sown alone', it may yield up to 800 Jb. per aero and in mixture 200 lb. or 
800 lb. per acre. 

« 

Sir John Bussell, in his Boport, recommended that more attention should 
be given to the pulses. As a result, the Pulses Sub-Committoc of the Imperial 
Council of AgiiculUtral Besoarch, in June 1940, considered the question of 
coordinated research on pulses. It was decided Hint the Agricultural Commis- 
sioner (Dr. Burns) should, on the basis of papers that had been sent in from pro- 
vinces and states, draw up an outline of future work on pulses throughout India 
and that sintistics of the area under each of the jjul-.es in the diiTercnt provinces 
and stales and their production should he obtained wherever possible through the 
Directors of Agriculture. Dr. Burns accordingly drew up such an outline and it 
was considered at a late meeting of Iho Pulses Committee and the Advisory 
Board. As a result of this meeting, it was decided f o invito provinces and states 
to send up pulse schemes on a more or less uniform plan. XTp to date, such 
schemes are now in action in the following provinces and states : Bombay, 
Sind, Mysore and Baroda. ^ Schemes have also been sanctioned tor the following 
provmces and states and will he put into action shortly : Madras, the United 
Provinces, the Central Provinces, Bihar, Bengal, the North-West ^ontier Pro- 
vince, Hyderabad State, Orissa. A scheme on soybean is also sanctioned for the 
Punjab. . 

The aims of all the schemes are more or loss the same and include the collec-' 
tion of all available typos, the isoLition of varieties or strains suited to different 
tracts, the growing of pulses in mixture and the study of the influence of the pulse 
on the yield of the cereal and on the soil, the valno of certain pulses 'as green 
manuring and as f<^dor, the protein content, and also the following important 
trade objectives, viz. that the varieties evolved should liavo suitable grain size, 
attractive colour, good keeping quality and that the produce should ho uniform. 
Since this «drk has just been started, results applicable in practioe will not be 
available for Some years. But enough is known of the agricultural value and 
performance of pulse crops to enable Agricullnral Departments to advise on 
immediate lines of action connected with 'the pulses. One such important use 
w to sow them immediately after rice to utilize the Temaining soil moisture- 
This has already been mentioned as a practioe with pram. In the Konkan, val 
foUowB nee and mwig is similarly used in the Dhanvar, Colaha and Kanara 
distncts of the Bombay Province after rice. 
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Guar, or Guara (Gyamopsis psoralioides) ib a pulse of gretit importauoo 
both as a Vegetable for human consumption and for the feeding of cattle and 
horses. In the Punjab, an ordinary pulse crop yields about 260 maunds of green 
fodder poj; acre and grown as a pulse there it yields about 6 maunds of seed. It ‘ 
has proved 'a' useful crop in rotations at the Dry Farming TJesearch Station, 
Bohtak. * 

India is so rich in pulses (not onty in the number of species but also in the 
varieties and types within these species) that there is scope for farther imagina- 
tive experimenting with these in difterent rotations and mixtures. In any 
Grow More Food campaign, they can be confidently pushed, since (as has already 
been mentioned) they ate the main sources of protein in a vegetarian diet. 

S. ''Linseed 

This important oilseed is grown in a variety of places in India, sometimes 
as a pure crop, sometimes mixed with others. It requires deep moisture-retaining 
' -soil, and, in certain of the black soil areas, where dutum wheats ate grown in the 
Indian Peninsula, 'may compete with wheat for such soil, the preference for one 
or other crop depending on the demand and price. In other parts of the same 
area it may be replaced by safflower, for which there is a local preference- In 
Northern India, linseed is grown chiefly in the submontane districts and doss 
best on heavy loamy soil. In all places it is apt to be damaged by rust for which 
there is as yet no sarisfaclory remedy. The Imperial Economic Botanist and others 
have been endeavouring to gel rust-resistant varieties. The degree of their 
success is as follows : 

At the Imperial Agricultural Besearoh Institute a number of .straios have_ 
been evolved by hybridization between rust-resistant foreign varieties and 'Indian' 
typos. Several of these 'are highly resistant and a few even immune to rust, 
tl^eyalso possess other economically important characters such as good yield, 
good tillonng, good habit and light-coloured seeds (fawn and yellow). These 
ate being tested for their rust resislanoe under conditions of arlifioial- infection 
to con^rm observations in the field and are also being distributed for trial in 
the different linseed-growing tracts. It is expected that -within two or three 
years'll should be possible to recommend to cultivators and the Agrieuljtural " 
Departments of province and states two or throe strains combining rust-resistance 
jvith other economically important characters. 

The United Provinces Department of Agricultnre has also evolved one or 
two'rust-resistant strains, but their culliyation does not eeem to have spread to 
other provinces and states. 

, Yields : In the Doocan, yields are of the order of 600 lb., often loss, and 
.about the same in the Punjab. Linseed-breeding has been done at the Imperial 
Agricullaral Besearoh loslitute, in the Central Provinces and Bengal (under schemes 
subsidized by the Imperial Counoil of Agricultural Besearch), in Bihar and the 
Punjab and in the Bombay Province in a sobome financed by the Sir Sasson 
D.avid Fund, It does uot appear that any single improved variety is yet in moCss 
production. There appear to bo nO nianurial experiments of any importance. 

In the reseoi'ch subsidized by the Imperial, Council of Agricultural Besearch in 
the Central Provinces, Dr. Biobana, then Ecohomio Botanist, investigated the 
prOdnotion of fibre from the stems 'of the linseed plant and produced material , 
which ho considered promising both for use as a fibre and 'for cottonization (i.e'. 
treatment by obemicals to malte it ^in in the same way as cotton). 
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It appears, hoTrevcr, tbnt cottonizaiion is not Jikely to bo an economical 
process, but tliero i” no reason ■why the untreated fibre should not he a useinl 
source for twine and light cordage. This is worth following up, particularly at 
the present time uhcn ronimercial fibres of all kinds for cordage are in short 
supply. 

In the Botanical Section of the Imperiol Agricultural Besearch Institute 
investigatiorrs are orr hand which aim at inrpionng the fibre qualit}* of, linseeds 
by the hybridization of linseed ■with flax. Somo of the more promising strains 
thus obtained are being tested botli for tbeir fibre and other qualities. These 
investrgations "When completed, it is hoped, will enable cullivatorB and industrial-' 
i8t.s to make use of linseed stra'U' which at present is Irardly made use of at all. 

9. Brassica oilseeds 

These itrclude the follow int: : 

Indian colza (Sarsoii) Biassica campcslris, 

Iirdinn mustard {liayn) Brasiiea junccn. 

Indinrr rapeseed (2’orrn) Bpj^siea nnpus, 

liockel (Taramira) Eruca sativa (a Biasiica substitute). 

Of tbcse. rapeseed (ioiia) is by far the most important. Half the area 
is in the Hriited Provinces, and the Punjab is fire next most important tona* 
ijroclucing prornnee. The Imjierial Council of Agririrllutnl Besearch has subsi- 
dized for «everal j'eats research on all these oiKeeds in the Punjab. This work 
has been carried on there by Khan Sahib Cb, Alt ilohnromnd, and fho following 
arc tho main results up to date. 

Prodwlion oj nev lariclies : (3) IMftorent group breeding methods^ for 
tbe improrement of form, brown ^urson and /nrnnifra, which are all self-sterile, 
being extensivel.^ cross-poUinntcd in rraturo by in«c*ots, chiefly bees, have been 
tried with considorablo sncce.ss. Tot in *!eleciton A, a strain evolved by continnons 
mas's selection and officially approved for large-scale distributrou has become 
very popular. 

The aid of bees has been succccsfuJly utilized for producing nucleus seed 
in sufliciont quantities by rearuig bees {Apis mdica) inside big cagp> containing 
desiroble plants reqrured to be intercrossed. -• 

• Expuimerifs conducted on the farms as wedl as in zominclars' JBelds to 
investigate the pos-arbllities of utrlizing hive-bred bees os pollinating agents and 
thereby of increasing torin yields, r.e., by rearing such bees irt torfn fields, resulted 
in an average rnCieasc of about 30 per cent in pod-.sptting. The method appears 
to be an economic propo'srtion. Further trials ar e, how over, ucce.o!,ary to confirm 
these results. 

, Investigations into the rale of degeneration of tho 'cropping cajiacit'y of 
toria. if mass selection wero^discontinued for a time, has shown that with the ces- 
sation of Solectron even for two coru>ecutive years, though there is a tendency 
towards deterioration sotting in, the yrelds arO nbt significantly affected. 

(2) fOie application of pure-line breeding methods to yollow sarsan and 
raya, which are self-fertile, has resulted in tho isolation of a number of purw types, 
tbe most promising ones ii'om auiougst winch are imder field trials. In tho trials 
■with types suited for rahi sowings, luyo 148 has proved to bo the highest judder 
and has deser-vingly become.very popular both ior irrigated ond unirrigated con- 
ditrona and its seed is now -in great demand. Averaging lOO 'tests carried on 
between 1937 ond l9dl, L18 yielded 1,857 lb. per acre against 1,002 lb. of the local 
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sa rson, jfinofliw raya lype, viz. L9, appears to be still more promising but 
requires further testing. ' Among the types tested against taria in early or zaiS 
hharij (extra summer) sowings, raya L16 has given the best results, and is con- 
sidered likely to replace ioria in a zamindari practice. It outyields even the 
mproved loi i« A by 10 to 25 per cent. Behw are two 1940-41 results ; 

\{1) at Montgomery 

Toria A . . . . 910 lb. 

L16 .. .. 1,157 1b. 

(2) at L'l'nllpur 

Tori^r A . . - 628 lb. 

LIO ^ . .. 690 11). 

_ (8) Yorioms iuloi-varielnl and inter-specific crosses have been studied 
from , which a number of plants and strains combining desirable charaotors have 
^b'een selected for further trials. Of those, a croi>s between raya and foria, made 
with the object of evolving new forms of economic value crossing two species 
of the genus Drassica; is likely to yield very valuable results. 

(4) Chemical investigations into the oil Content of various types and 
hybrid*, under trial have greatly facilitated the selection of dcdi*ftblo ij^pes. 

Studies into the factors affecting oil formation in the developing seeds, 
and on tlie etlecf of. diffcicnt seed storing methods, on changes in oil content, 
etc. of the Feeds are iii piOgrcse. 

Work h«is also been earned out on various aspects of these plants by the 
Imperial Econondo Ifolanist. Kow Pelhi, mainly on genolio problems. 

Vrrnatkftlim : tit Almora, Jfr- Boshi Sen, in a ro.sParch financed by the 
Imperial Council of AgricuUttial Besearcb, bos shown tluit it is possible to 
obtain a cohsidet able incroasc in oarlines^ as a result of the vernalization of mustard 
seed, Ilis results, however, have not yet been tried otit on a huge scale. 

- MaKUring : Jt has been definitely ascertained that if in Ibo usudl rotation 
'in 'uhich ioria follows Vi'lieat, the land is green-manured with guam [Cyaviopsis 
psoralioidf-s) before sowing wheat, tho yield of inria increa.=;e 0 eoMiderahly duo 
to the residua rolT^ct of the green manure. As a result of the trials conducted 
in the Punjab, 40 ll>. of nitrogen applied in the form of ammonium wtlphato, 
half at sowing and half at flowering, produce (ho highest increase in yield, the 
avertigo acre-yield {for thiee years) under such manuring being 1 ,026 lb. against 
700 lb, in the non-manured area. The application of fortilizAjv to forii is quite 
pioflublo under noimnl conditions, but, with the abnormal rise in the price of 
ummouinut sulphate duo to war conditions, it tnay not be an. economic propo. 
sition,^ Any yield inoroase, however, tend': to depress oil cotiteut and a balance 
lias to bo stinok by local cxporiraonlation. ’ 

< Diffatca and pfBtr i Tho Bra-,aica crops u&ually are not very subject 
to tungUB diseases, hut some forms of tUc»e crops, particularly form and sarson 
arc often seriojusly .attacked by jlUtraaTia }3ra<ti,icai' which alTcots loaves, stems 
and jjods and reduces tho yield aud‘ quality ot the produce to a considerable 
extent. Of t he insects, besides Aphiz (grceti Ily) which sucks Ibo juice from leaves, 
storacnd shoots, other insecls such as painted bug and white biitlertly also 
dOj some damage. < liayctx (Indian mustuilh.) in general withstand tho effect .of 
the fungus and insect posts to a oon'-idorable estenl, Invo.stigiition8 0» the 
control measures of diseasoS'Und insect pests of Brassita and other oilseed crops 
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liave recionbly been taken in hand in different provinces under a coordinated 
scheme financed by tlio Imiierial Council of Agricultural B scarch- 

Prospecls : The use of improved vaiietios alone vriill give inoreisoe of 
the order of 16 per cent provided there is a oomprohcnsivo seed supply arrange* 
ment. Manuring could put on another 10 per cent (total 26 per cent). 

10. Groundnut 

While groundnut is not a now crop in India (it was probably introducod 
into India about the lOlh century'), its rapid development is of comparatively 
recent date. There was gradual expansion up to about two million acres at the 
outbreak of the Inst war, a full to about half that are.a at the end of the war and, 
after 1920, a very rapid expansion, so that the acreage is now nhont 80 times 
what it was 50 years ago and four tinios what it was 80 years ogo. 

Groundnut has proved stiitable to many difTercnt areas in India. It is 
comparatively hardy and (since the iikica disease Wtis overcome) not much subject 
to diseases or pests. It is a valuable money crop and it is useful in a rotation. 
The kernels are used directly for eating and for the extraction of oil, after which 
extraction there remains a cake with a high nitrogen content, valuable either 
for feeding livestock or os a manure. In recent years, the use of the oil for the 
mannfaotnro of Vnnaspati (a ghee substitute) has increased the demand for 
that oil and the shortage of artidoial mannres has increased the demand for 
and the price of the cake. There is no donbt tbcreluio that groundnut is firmly 
established as one of India’s main cash ci ops. Tho following are the i eohnolopical 
possibilities : 

Fartetws ; While the trade has a number of Tnrietios uudor differeu* 
names, these fall more or less into four big classes: (f) Coromandel (tho present- 
doy name of imported Mouambiquo seed sometimes called Mnuritius), (li) Bold 
(originally Big Japanese), (ni) JPcamil : (Originally Spanish Bcanut), and 
(iv) Bed Natal (originated from Small Japanese variety.) 

These have taken hold in different arensr to which they are suited. The 
one that seems somewhat uudcsirabic is flic Bed Natal (somotime^ called 
Lalhoria), which produces a dark-coloured oil due to tho deep red skin of the 
kernels. 

In Mysore and M.idras, there has been a certain amount of plant-breeding 
applied to tho groundnut crop. I>r Badami in Mysore made a very largo col- 
lection and selected a variety known as HGl which has been introduced into 
Nellore, Trichinopoly and Tnnjore. T)r. J, S. Patel, when Oilseeds Specialist 
in Madras, made several selections and the work has been carried on by'bis suc- 
eessor in a scheme financed by the Imperial Council of Agricultural Besearcb. 
T)r. Patel’s variety, AH26. ha', proved a high yielder, giving 1,750 lb. per acre. 
Of 260 field trials conducted with this variety,, tho general result was that it 
gave 20 per cent more than tho local. Yarions selections have since been made, 
which show significant increases over AH26: For example, in 1940-41, the new < 
varieties AH686 and AH698 tried ni a number of centres in Salem and North 
Arcot recorded yields 50 per cent above the local. The variety 477 in Hydera- 
bad gave 49 per cent above the local and in Mysore 82 per cent above the local. 
Variety 186 at Nandyal in Madras in trials between 1 938-39 and-1040-41 averaged 
1,003 lb. per acre against 817 of the local. In Bombay varieties AH 113 
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^ud,186 averaged 14 per cent aliove the local. It is therefore plain that new 
varieties produced in Madras are capable of ^ving something of the order of 
•at least 20 per cent over the existing varieties and are suitable for many parts 
of India". In addition, most of the improved strains not only gave high yields 
of nuts in the shell but also n higher poroontago of nut to shell and a high percentage 
•of oil in the kernels. Of the varieties tested for 1988-39 to 1940-41 and mentioned 
in the reports on the scheme of resoarch on groundnuts in the Madras Province, 
the shelling percentage is 78 against 71 per cent as the overage of commercial 
samples and the oil percentage 51 '2 as against 60 ‘8, the average of commercial 
samples. These are very considerable improvements indeed and, if retained 
under large-scale cultivation, should make a big difference both to groundnut 
agriculture and to the industries based on. it. 

. Manuring : Groundnut, like other leguminous plants, is able to mana« 
facturo much of its own nitrogen by means of the bacteria on its roots. Nitrogen- 
ous manuring has not therefore so far given significant results. In soils whore 
•thore is a dofioieuej' of phosphates or potash, the application of those elements 
increases yield, hut up to date has not proved economical. 

* Gttllimtion mcihois : It is necessary bv local e-xpariments to determine 
the best spacing to get thb mavimum yield in the local conditions of soil and rain- 
fall. Correct spacing!? may increase the yield by as ranch as 26 per cent over a 
spacing that is too wide. 

The operation that needs mo'it attention is harvesting, both to increase 
the otBcieucy and the speed of the work. In certain areas promising results have 
been obtained with simple types of bullock-drawn hoe or plough, particularly 
■with weighted hoes, hui’lho matter needs further nttenlion. 

Yirlil ; Tho following table adapted from the Tntermiional Year Boole 
of Agrienllural Sfalixlios, I988-09, may bn takon as fairly representative : 


lb. jjcr acre 


. 


rm 

19d7 

India . . ' 

954 

902 

883 

Senegal .. ' 

728 

785 

74t 

Union of South Africa 

446 

. 491 

• • 

United States of America 

758 

758 

80S 

Ohina . . . . ... 

1,499 

1,068 

• • 

Argentina . . ^ 

‘ 1,188 

625 

€69 

Spain . . ' 

1,972 

« « 


Italy 

« ¥ 

3,758 

.1,696 * 

Mamitins 

2,280 

2,230 

2,230 


Along with this should ha aeon tho average for British India given in tahl® 
12 in Cliapter I of this note. 

^ , Agricultural nSvantages and disadvantages of groundnut : (1) Generally 
speaking, it is useful in a rotation for two reasons : (a) Like other- leguminous 
-plants, it tends to increase nitrogen supply in tlio soil, (b) Tho thorough 
stirring of the soil necessary at harvostang breaks up and aerates tho soil more 
than with, most other crops. This has, however) one disadvantage, that in 
'heavy, rainfall areas, -where the land is eloping, it tends to increase erosion./ 
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(2) The abovo-grountl portion of the groundnut plant (strtlke and leaves); 
is a valuable fodder for livestock. 

(.G) Groundnut, hovovor, is much liked by wild pigs, which come to dig 
up the nuts. 13ven crows have learnt how to dig out these nuts. Field 
ratb also feed on the nuts. The crop, therefore, is one not easy to protect fromi 
certain vermin. 

Modern oil technology is such that it is often possible to substitute one oil 
for another in connection with the same manufacturing processes, Germany, 
for ex.imi‘»le,_which used to be a large laker of groundnut, deliberately swlched 
over to soybean as a source of oil, for political and industrial reasons, several 
years before’ the war. It is important, thoreforo. so far ns international trade is 
concerned, to kcoi) the groundnut supply of good quality and at a competitive 
price. 

Prospects : It is not too much to hay that the annual acre-yield could , 
be piished up to 1,000 lb. per acre and Ore oil content hy 1 per cent. This 
would give 0,120,000 tons nuts on 7 millions aciea. 

► 

This same production in the years 1930-37 averaged 2,822,000 tons only. 

21. Castor 

There is little doubt that castor-seed now occupies a significant place 
in the world's supply and trade of oilseeds. The oil from the seed, besides 
being used for medicinal purposes, finds use as a lubricant in tbo textile industry 
(as Turkey Bed Oil), and for preservation of lealber. In India, the oil is also used 
as on illuminanl:. The cheaper mineral oils (ended to oust castor oil, up till 
the war, from the field of lubricants aiul ill minants, hut the increasing use of 
castor oil in aviation and the shortage of supplies of mineral oils in India brought 
the oil into prominence iig<iin. 

India, at one time, was the world’s premier ca&tor-seed producing country 
but, ^vith the rapid progress whiih tllis crop has made in Brazil, India now occu- 
pies the second place in the world’s production of castor-seed. The production 
of castor-seed in Brazil is more than II times (he Indian crop. In India, the 
Hyderabad State and Mad^a^ account for the bulk of production. 

The cablot plant is hardy anti giows in th<> most diverse conditions of soil , 
and ctimafe. It (liiives lustily in Sind and it grows well in tbo Hyderabad and 
lilysoro Slates, in the Madias Piovince as also in the United Provinces. After 
the disastrous ilpod.'. in Gujrnt (Bomhaj' Province) in 1927, it was about the 
only crop that could be grown on land immediately (he Hoods had subsided. 
It is often grown either mixed with other crops or os a boi'der to other crops, 
solid fields of it being found mainly in the Hyderabad iJtate. While it c.innot 
be said that there are many named varieties, there is a multitude of forms differing 
from one another in height, in colour of stem, leaf and capsule, in the amount 
of w'ax (lilooui) on the sUm, in enrlinesB or lateness, in size, in colour of the seed- 
coat and in oil percentage. Plants nl«o differ in 1 he prolwlibn of male f o female 
flowers carried on the flowering shooli. For commercial purposes, the two 
main variofios are ih6 small and hold seeds. The small seeds generally contain 
•• more oil than bold seeds. - ' 

All these variations have given scope to' the pLant-hreeder, and while a 
certain amount of selection work had been done in tho Bombay " Province, 
Baroda, tho United Provinces and Mysore, tho main work in recent years has been 
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' cloiib in llie Hyderabad BtaiiO in a research jointly financed by that State and 
the .Impmal* Council of Agricultural Research. In this, the fifth year of the 
scbente, four promising strains named 626, 809, M172 and W116 have become 
.available for field-scale yield trials. The oil-content and commercial value of 
these new strains have been appraised by a. large oil-pressing firm in Bombay 
and by leading export firms. Ml 72 was pronounced by the trade to have a 
- much higher oil-content (50 to 62 per cent) than either the local Hyderabad variety 
(47 per cent, oil-content) or the usually exported Indian seed (46 per centoil- 
•content). This strain has also been found to yield 25 to 30 per cent more seed 
per acre. It has been renamed HSl and a scheme for the extensions of its 
3 eed-disti*ibution has been prepared. The seed of this strain has already been 
spread over some 4,000 -acres in Hyderabad Stale. Large-scale oil-expression 
tests by the local methods have .also been run in the two largest trading centres 
for castor seed in Hyderabad Slate over throe consecutive seasons. HSl was 
found to give 11 per cent more oil than the best quality local seed in these trials. 

In addition to its other qualities, HS'l has got a spineless capsule which should 
make picldng much' more easy and a green stem colour that makes it easy to weed 
out off-type plants. The selected varieties •have also got characteristics of seed, 
size and' need colour which suit the trade. Seeds that are too large or too small ^ 
do not fit the machinery Tiso'd for expelliag the oil. 

Some of these strains have been tried out in other provinces and states 
as well, for comparison with improved strains ‘and the local varieties. 

, At Nagpur, strains 809 and IVllS equalled in performance the two im- 
proved strains of the Oentral Provinces, BB81 and EB16. At Saugar 
(Central Provinces), W116 was equal to'EBSJ^, at Kalyanpur (United Province-)) 
W116 and 809 gave significantly greater yields than the other six varieties tested. 

At Lyallpur (Punjab) the three Hyderabad strains showed 2 to 13 per cent 
better in yield than the local and 2 per cent better than the variety Oawnpore 23. 

So far as varieties arc concerned, it is largely a matter of multiplying seed. 
This is rather a slow business as compared with other crops 'since the plants are 
widely spaced and do not gii{e per plant the same very large number of seeds 
that are got from cereals. Moreover, the danger *of crossing is great and this - 
•involves (1) the bagging of many plants in the plant-breeders’ plots, (2) the 
. growing of the second stage seed, in fields distant from any other castor field and 
(8) rogueing of plants at aS stages. 

Manuring : So far as manuring is concerned, there is little in the way of 
positive results. Manuring with castot-cake at the rate of 30 lb. nitrogen, while it 
gives increase, has not so far been remunerative, at the prevailing prices of castor- 
seed, The same qiiantitj'^ of nitrogen applied as farmyard manure is, however, 
•profitable. The manurial work is being pursued. * , . 

i Pests and diseases : Castor suffers from a rust which it has not so far been 
worth while attempting to control. The Imperial Council of Agricultural Research 
and the Hyderabad State are_,now' jointly financing a scheme Of research on castor 
rust. There is a caterpillar which can also be a nuisance but which, again, it 
’■ has not so far been worth while attempting to control, as the expense of labour 
is hot compensated by plants saved. '' , • ’ - 

< 'The place that castor is to -play in post-war Indian agricnltmre depends 
on (1) what part castor oil is to pkiy in the post-war world, and, (2) whetlier 
there.is going to he farther extensions* of castor cultivation in certain othei' coun-' 
tries which have takeh up cultivation, o.g. Brazil, XJ. S. S. B., Manchuria and 
the Argentine, 
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If should be mentioned that castor cake is Ji valuable manure and tnucl r 
used for manuring sugarcane and fea. Since it contains a poisonous principle 
(ricin), it is not suitable'for use as a feeding cake. Its nitrogen percentage is 
also lower than that of gronndnnt>cake. But it has a considerable vogue as a 
manure, being much liked by the sugarcane cultivators of the Bombay-Deecan 
and has the reputation (scientifically not tested) of keeping off white ants. 

In 1942-48, in fhe whole of India, there wore under castor 1,352,000 acres 
producing 147,100 tons. Of this acreage 728,000 was in Ilyderabad State with a 
production of >83,000 tons and 273,000 acres were in Madras Province with 
26,000 tons. 

' * 1 ^ 

By the use of improved varieties the average a.cre-yields could be raised 
by 10 per cent and the oil-content by 8 per cent. 

12. Sugarcane 

(a) Sugarcane is grown throughout India. There are two disfanot belts : 

(a) The Indo-Gangetic alluvium in the North, which previously grew 
mostly thin canes, and 

(b) The Peninsular belt in the South, whefe thick cones are the chief types. 
Tie Peninsula is worm in the winter months jand there. is no severo check to 
the crop. Sugarcane con be planted practically throughout the' year. Bi the 
Northern lelt, though the soil is per^ps on the whole more fertile, the crop 
is subject to extremo heat and cold. It is a curious fact, into the history of which 
we need not now enter, thaj the growing of cane f(ir the white-sugar industry 
should have its main centre in the Northern belt. 

The great stimulus to the development of sugarcane cultivation came 
with the imposition of the sugar tariff in 1932. Here, 'agam, it is unnecessary 
to go into history. An appreciation of the present position so far as technologi- 
cal development is concerned will sufSce. • 

Varieties ; The breeding of sugarcane for Indian (and particularly North' 
Indian) conditions was begun by Uio late Dr. Barber at Coimbatore in 1913 and 
was carried on by Sir T. S. Venkatraman uptil last, year and is now -in charge . 
of Mr. N. L. Dutt. Fiont Coimbatore there has poured out a stream of new varieties, 
the so-called Co canes, fioni which suitable types have now been found for every 
area m India. In addition, theio has been breeding in Mysore of the so-called 
ELM canes (HM=Hebbal-MyBore) andJUiereis now breeding being done at Karnal, 
Sbabjobanpur, Jorbat and elsewhere. The main WcA, however, contmues to be ‘ 
at Coimbatore. Much of the w'ork of the chain of sugarcane stations finonced by 
the Imperial Council of Agriculturol Be&earcb has been the, testing of varieties 
and, although this work continues, a certain degree of stability bos been reached 
as regards the types most suitable for different areas a^id being exploited therefor. 

Or er 76 per cent of the total area under sugarcane is now covered by improved 
varieties. In ibis direction, therefore, the scope for- technological development 
is not so great as in some other crops. Progress is possible in (1) the spread of 
improved canes over the whole sugarcane area, (2) the Selection of varieties resistant 
to pests and diseases, (3) the substitution of varieties that are still better in per- 
formance than the good ones now in use, particularly the selection of such as are 
more efficient in the use of manure, i.e. which, for & given addition|of mineral 
nutrients, give a larger amount of sugar, , 

Manuring : \Vhile there has been a largo amount of experimentation, 
here again there has not been one consistent theory or plan behind the m^eriments 
and in many places the nature tad design of the experiments have been', such 



that there are large gaps in tlie available inforinalion. The following are somr- 
examples ; , 

(1) There has been no systematic investigafion of the relative values of 
fermyard manure, green manuring and compost. , 

(2) Where these have been «ci)eri|nentod with, there is often no record 
of their nitrogen content or of the availability of that nitrogen. 

(J3) I’hero has been no sj’slematic long-range experiment atiou to determine 
the effect of continued application of organic and inorganic fortilizem, separately 
and in combination, on the fertility status of the soil. 

(4) There has been little systomnlie study of the relative values of differ- 
ent oil-caltes ns fertilizers. 

(6) Roil analysis has not gone hand in hand with field experimentation 

The following facts, liowover. are nnqueslionable : 

(1) Kitrogonous manuring every year is a necessity for sugarcane through- 
out India. 

(2) Pliosphntic maimriitg is nec^»s«ary in a few places. 

(8) Potassium manuring is required in still fewer places. Once applied, 
phosphatio and potassic manures eontimio to have an effect for a number oh 
years? 

'n-mre has been much expevhuentation regarding the optimum dose of' 
nitrogen per acre, the form in which the nitrogen should bo given and the tim^s 
ot its application. It appears that the Optimum dosage is not the same throughout 
India and that it is lower in the Indo-Gangotic alluvium than in the Peninsula. 
The exact reasons for (his are not clear, but may 1 »q (1) tho difference in climate, 
(2) the difference in sftil, (8) the difforonce in varieties of cane grown'. In mo^t 
sngaroane-growing provinces and states, a stage has now' been macbed when an 
optimum dose con be recommended with confidence and tho main question jo- 
how most economically to q^ply that dose. 

This is a question of what forlilizers are available and at whal prices. 
Farmyard manuro when available and when of good quality has excellent 
effects but of tho nitrogen in it about 00 per oent i.s not easily available to the 
plant, so that while it improve.s the physical conditions of the soil (as regards 
tilth and svater-holding capacity) at does not feed llio plant wit]j the same clli- 
ciency as some other sources of nitrogen. 

In certain areas (o.g. the sugarcane areas of the Bombay-Deooan canals, 
wheio farmyard inannrC is scarce and dear), green manuring ^vith sunn-hemp 
has been pushed and has been exceedingly effcclivo. Tho only drawback is 
the loss of a jeharif crop brtt certain experiments made in’ thu Bombay-Pcccati 
ax)pcaz to iudicalo that this loss is more than made up by the increase of the cane 
crop duo to tho green, momuring. 

It is, however, possible to tako a Ichatij crop without detriment lo the 8UC‘ 
ceeding oanc crop, provided tho hharij crop itself or (he cane crop that suect'ods' 
it, gets a' basal drc&sing of compost or farmyard manure to prevent soil oxliaustion. 
The Ichwfij crop might bo either shorl-season coitou or a food crop, and it is 
plain that it maximum prodriclion from thp soil Is wanted, a fcliort/ crop should, 
be taken. This means a demand for still more nitrogenous manure, i.e. fot both, 
the khaHf drop and the follomng sugarcane crop. 
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Of ihe other organie manoxes, hy far the hest results have been obtained 
from the use of oil-cakes. Tliese vary considerably in their nitrogen content, 
i.e. from the castor-cnke with 4 to 5 per cent nitrogen to groundnut which may - 
43 ontain as much as 8 "5 per cent nitrogen. Oil-cakes, m addition to improving 
tilth, have the advantage of being quick-acting, the nitrogen being readily and 
•quickly available. The extent of their utilization depends on their price and this" 
to a certain extent depends on their ‘availability, i.e. whether they are produced 
in the neighbourhood or have to bo brought from long distances. 

lEhe imiversal experience throughout India is that organic manures and 
particularly so-called basal manures like farmyard manure and green manure 
which have a small percentage of nitrogen, have to be reinforced with quick-noting 
fertilizers, of which oil-cakes and sulphate of ammonia are the only ones now 
in the picture. A nnxturo of sulphate of ammonia and oil-cakes to supply from 
i60 to 226N Ih. per acre is necessary to secure a normal crop according to the area 
in which the cane is grown. 

Other manures: There has been a certain amount of experimentation* 
with molasses as a manure. In the United Provinces and Bihar, manuring 
-with molasses, if applied at least two months before planting, has given 
beneficial effects. In the Punjab, there was no favourable response, while in 
Southern India molasses appears to have a low fertilizing value. Experimental 
work at Padegaon (Bombay Province) has, however, shown that the manmial 
value of molasses can be greatlj* increased by mixing with it either bagasse 
nah or lime, just sufficient to neutralize its acidity. So far as the United Pro- 
vinces and Bihar are concerned, except for factory farms, uhore it can' be easily 
transported into the fields if there is no better market for it, it does not seem to 
have much future bs a manure. The Imperial Institute bf Sugar Technology 
has been experimenting uith methods to produce a solid manure from moloBses 
either with or without the addition of press mud, but the manufacture of such 
solid manure has not yet been tried out on a big scale. 

Compost : "Where this has been made and tnod, it has given results similar 
to those obtained from farmyard manure, and there is every reason for pushing 
on with the development of economic means of making, transporting and applying 
■compost, particularly from cane-trash. 

IFaJer ; Associated •with manure is the question of the api»lioation of water. 
^Experiments on the optimum amojunts to be applied o're still few and far between 
and the means for applying such results in practice is still to seek in many ploces, 
although in the Bomhay-Deocan Uie sugarcane factory estates are supplied by 
measurement and the irrigation is based on tho results obtained at the Padegaon 
sugarcane research station. The central fact is that liigher manuring requues 
higher watering if the full value of the higher manuring is to ho obtained. 

Yields : Tho average per acre yield of sugarcane throughout IndiA is 
still low. Up to 1901-02 it was only 8 tons per acre. In recent years, it may he 
regarded as about 15 tons per acre. In any weU-run farm, j'ields of SO tons 

per acre are common. In the Bomhay-Decoan yields of 40 and 60 tons have 
been obtained without difficulty from ‘plant’ cane, i.e. cane planted in January 
- and netting oUe monsoon, while yields of 70 to 80 tons have been obtained from 
•adsuh cane, i.e. cane planted in June and getting the effect of two monsoons. 
In 1934, the Maharashtra Chamber of Commerce hdd a competition •nith the 
object of giving prizes for yields-of 100 JLons per acre. Over 100 tons were actually 
obtained on three of the competing ‘farms and another bad*a,j'ield of 98 tons. 
These results were obtained by very high manuring and liberal watering. The 



ftetaal extreme yield of sugarcane whioh it is believed possible to obtain anywhere 
in the world is theoretically 192 tons, and this has been approached in Hawaii 
with a yield' of 186 -tons. ‘ ' ' 

/ With these figures before us, there is no doubt that the average yitld 
of cane in India can be forced much higher than it is at present, particularly In 
areas -where the climate is suitable. The following may he regaltded as acre- 
yields of cane' -which it should not be difficult to obtain in the following pro- 
vjneos ; - 

Tons 


{ 46 to 65 — ^for plant qane ■) 
70 to 80 — or adsali'^ J 


North-West hVoutier Province . . 30 to286 
Punjab ' ^ . . 40 to^46 

United Provinces . . .. 27 to 85 

Bihar; . . . . . . 25 to 86 

Bengal .. .. . 85 to 40 

Madras .. .1 .. 45 to 65 

Bombay! 

Mysore J “ 

Pests and diseases : The most serious fungus pest is undoubtedly led 
^ot, and the epidemio of this disease which occurred three years ago shows what 
can happen if there is any slackening of watchfulness. Dr. Padwick, Imperial 
Myedogist, has recently cleared up some further obscure points regarding the 
^spread df this disease and it is clear that if the following measures are taken it 
con he kept rmder control; (1) elimination of varieties that are'highly susceptible, 
(2)' utilization only of uninfected, sots, and (3) field hygiene, such as rogueing of 
dfseased olxunps and of diseased trash. ' ' , > 


I Of, the i^eot pests, the important ones ore : (o) pyxilla, and (b) various 
types of Mrers.. As regards pyrilla, we are still looking for a sure method of defence. 
Stripping of the oane in August has had some success in' the United Provinces 
but does not seem to have spread as a defence measure. 

'Against certain borers, we are sifil trying the method of breeding and re- 
- leasing insects parasitic on the borers. '' ' , ^ 

In Louisiana, the sugarcane borer {Diatraea sacoharalis) has again become 
a menace. The U. S. Department o'f Agriculture Bureau of Entbrnology ind 
Plant Quarantine and ^e Louisiana Agricultural Experiment Station have 
recently, issued a joint report recommending dusting -svith' cryolite (d sodium 
aluminium fluoride). The cost works 'put at 6J- doUats per acre Ivith a power 
dusting machine. Manual application costs morel The method is worth a trial 
in India;' ’’There are 'also cultivation methods which demand 'further experi- 
mentation. ' ,• i.' " - 

' Sugar per acre In the areas gro-wing oane for sugar, it is not only a (^^nes- 
tion of can'd tonnage per acre hut'the amount of sugar pet acre, which is a function 
,of the percentage of sugar obtained from the cane. This depends on a variety 
of factors : (1) Variety, (2) method and level of manuring (in many parts of India, 
though noirall, high nitrogen manuring reduces sucrose content), and (8) extract- 
ion methods. ' • i . ' , , . , 

In gttr-producing areas, the same problem is present, though not so obvious. 
I(he .quality of gur is important, depending on varietyj ' (2) method and 
level of manuring, and (3) methods' of preparation (natture of 'furnace, type of 
pan, clarification .method, etc.). — 
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< So far as {/ur-producing taethods are oonceriiod, there is a large amoimt 
of information ^v^liob oi)lyTeq.ujrcB to bo applied. The Imperial Institute of Sugar 
Toobnology has reoently issued an authoritative pamphlet on the various kinds 
of apparatus used for pwr-production, with their relative values and performances. ' 

' Conclusions : It is necessary in any area to decide what part sugarcane 
cultivation is to play ih the general agricultural economy. In parts of Peninsular'' 
India, for example, the dnancial success of an irrigation project may depend on 
sugarcane cultivation, and it is here that very higli yields can he obtained. 
Arising from snob a decision are the qnostions of what areas are to he allotted 
to it and whore these are to be located, what type of rotation is to he allowed and 
where the produce, is to go. The troublous times ^through which the United 
Provinces and Bihar industry has passed indicate clearly the need for long-teim 
planning and rigid control otherwise ohaoa results. The need for all-Intlia 
planning is also obvious : otherwise we have violent competition between different 
sugarcane-growing areas of India. There is also to he oonsiderod the possible 
drift of sugar factories into the Indian stales. It is plain that India has jxow the 
capaoitj' (in spite of present apparent shortages) to supply all her own sugar re- 
quirements and to export. 

13. Cotton 


Cotton cultivation is scattered over manj parts of India which ore very 
different in soil and climate.’ The cotton prodnood is therefore of many different 
types. One of the first questions that must he asked is, what type or types of 
cotton do wo wish to produce in future ? The table below is a reproduction 
of the Indian cotton crop of 1940-41 season classified according to staple length, ^ 
from Statistical Beaflol No. 1 (1940-41) puhlislied by, the Indian Central Cotton 


Committee. 


Bales of 400 Ih. each 
(Government 
'official forecast) 


Long staple — over t inch, Punjab- American 289P (including 
2S9P/K25) and Cambodia Co3 and Co4 . . \ 

Ifedium staple A— 1 inch (including .Punjah-American 
289P/48, Sind Sudbar,289-P 1,' part of 1027 ALP and 
part of Cambodia Co2) . . . • • • . 

Medium staple B— J to 81/32 inch (including part 1027 . 
ALP, part Cambodia, Jaywaoit, Pnnjah-American LSS, 

4P, Jaxila, etc.) - .. , ^ ^ .. 

Short staple A— 11/16 to 27/82 inch (including Salems,' 
'Dharwar-Upland, O.P. No. 1, Oomras, Hyderabad 
Humpta, Upland, Bonilla, etc.) ... > • 

‘Short staple B— 9/10 to 21/82 inch (including 0. P. Nos. 3 & 

8 Oomras, Khandesli Oomras, Boistand Nagai Oomras, 
Bholleras, etc.) 

Short staple 0 — 17/82 inch and below including Bengals ' 
from the United Provinces, Bajputana, Bind and the 
Pnnjah,' also Comillas) .. .. 

» N 

Total 


105.000 

4 

249.000 

i;888,000' ' 

1,106,000- . 

1;425,000 
* > 

1,806,000 
6 , 08 i; 00 (J ‘ 
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01 ootlon above 1 J inch the aupplj is nil, of cotton above inch staple 
the supply is small and uncertain, of cotton up to 1 inch, there was in 1.989 not only 
enough for aU Indian miU reguiroments but also an exportable surplus. 

The long-term policy of the Indian Central Cotton C(}znnulico and of the 
jfligrioultural Departments working in cooperation with it has been to establish 
a bbtter balonoo between short staple and modiiun staple cottons. Great progress 
has been made in this direction. Since the Indian Central Cotton Committee 
commenced work in 1922, the production of meditun and long staple cotton has 
gone up froni 1,249,000 bales in 1921-22 to 2,785,000 bales in 1942-48 an increase 
of I,486j0d0 bales. In 1939, except for the shortage of cotton above inch, 
India was in sights of a reasonably balanced production o:^ept for the fall in 
Japanese and Continental takings of short staple cotton. %ioso takings are, * 
of course, now non-existent, Indian mill takings of short staple cottons have 
always been comparatively inelastic. IJUl takings of medium staple cotton below 
1 inch are more elastic and those cottons of course stand a much better ebahoe 
In the world markets. 

*• 

. Takings by Indian mills of African, Egyptian and American cottons 
were entirely governed by price so far as staple lengths similar to those produced 
in India were concerned. But for the really long-staplo stuff, India hod to' import 
from tliese sources. 

The production by a cotton breeder of the Bombay Agricultural Depart- 
ment Of Jatila, a high giimibg cotton of ^inch staple suitablo-for a largo part of 
'the Oomras orea of Bombay and the Central Brovinces has markedly altered the 
situation there. It may bo useful to give by provinces anti states a very brief 
suiiunary of actual aobievements and future possibilities in the way of tho 
production of improved cotton tj^ies. 

t 

Sind : Imported Egyptian and long staple American cottons have been 
a failure. Bunjab-Amorioaix has boon a marked success, particularly tho follow- 
ing : 289P, Sind Sudhar, and !M4. 

t 

There appears to bo no reason why most of'the 686,000 acroas (1942-43) 
under American cotton in Sind should, not ho under cotton of 1 in. to 1 -^*^ in. staple 
producing, say 250,000 bales. 

Madras : Tlw area /662,000 acres) under production of tho valuable 
Cambodia cotton is relatively stable and there is little morgin for increase unless 
irrigation facilities arc oxtonded: As a result of the distribution of the improved 
strain Co2 it is probable that the supply of cotton of - 5 !)^ tol in. staple will rise 
to 200,000 bales. Kooontly tbo'C-ambodia and Uganda crosses, CoS and Co4, 
with'* staple longth of IjrV lo.l ,\jin. have been spreading m parts of this tract 
and their production amounted in 1012-48 to 28,000 bales. ' ' ^ 

Tinnovelly and KarutUfOttni : An improved strain of 15/16 in. staple 
(Kl) has largely roplacod tho cotton of | to Jin,) but this does nbt moan any mark- 
ed ohango in the gdaoral balance of supply, though definitely advantageous.^ 

Westerns mid Northerns t ImprovoA . types (nagnri I in tho Westerns 
tract and lifldin the Northerns tract) have been introduced, with similar improve- 
ment in staple , but no great change in tho character of tho aupply is expected, 

Bombay, Barodwund' adjoining states: Tho Sumt ' crop' has boon 
rshahilitated but only maintained 'in its present position by constant efforts. 
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' noludiiig tlio onforcoraent fho Coittpn Transport \.ct and thn maintonanco of 
n special seed supply organiration. Tho Bnrat cotton!' arc most valnnlilo to Indian 
laiUs and tho best is in the top medium staple clnss. Any surplus uould 
iieet a ready demand ior export. The Surat coHon area has snlTorod for 
years from an nnfortunato controversy due to' tb:) simultaneous introduction 
of two strains ALF lOST and lA. This controversy is now liltely to be settled 
by tho produoflon and spread of a hybrid between J027 ALF and lA named 
SDY06 which will give a staple spinning tho same counts (S-js to 80s ^\arp) as 
lt>27 ALF and nilh a liigbor ginning pcrcintago. i.e. 85 per rent against 1027 
8 ^2-8 (1942-43). 

Broach ; The cotton in this area has suffered ph.vsioiltjy from the spread 
of tho -ttilt disease and also hi reputatfon and jirico hy the increase of the propor- 
tion of Goghari, a short-staple variant with a high ginning percentage. After 
many years of research in an attempt to comhine fair staple, good ginning percen- 
tage and wilt r()^istlllloe, tho Bombay Agricuitvval Bopartinent has now produced 
a voriely entitled Vijnya whie,h it is hoped to multiply and spread quiokly and 
nhich will definitely he a good iiicdinni staple cotton. 

Dhollerns : Iheoe cottons occupy l‘S million acies (1912-43) with a pro 
duclion of nearly 8 Inhhs hales, the main variety being Wngad which Is ^ to j in. 
and is capable of spinning ICs to 38s waip. A curious feature of thia variety 
is that tho hobs do not open when iipo. They are coiiRequontly pielied in tone 
lot and the seed cotton is extracted b.r onwhing tho bolls. Tlio Bombay Agri* 
onltnral Department has roconlly proiluced a variety called Buwag to replace 
this tj'po with an improved staple. It has been siiggc'itotl that tins mine ho 
changed. 

Bomiau JProcinre, Sov(?i^m pitkitnt : The Kuinpta cotton has been 
greatly improved by tho introduotion of a bctter-quolily, wilt-re*.isfant rnriely 
known ns Jaynwanl evolved hr a cotton-brooder of tho Bombay Agricultural 
Department. Tho Dhurwar-Amerioan cotton hii" also heen improved ‘in the 
same W’oy through a hotter strain of that tyjie. The output of the two improveil 
varieties now roaches 82,000 bales. Tho yields per acre in the Southern Divirion 
are still low and the problem needs more attoniion. 

Oornras coiloTis : Mention has already been made of the oiitslanding 
success of Jarila, wbioh is now considered to have sprentl over on area of 746,000 
acres (1042-48) in (lie Bombay Province, in an eroa of 1,874.000 acres in tho 
Central Provinces and Borar and an area of 500,000 -ocres in Hyderabad Slate. 
Tho total number of bales of Jarila now being produced i»i 423,000 in 1942-43. 
Jarila is now the basis of the Bast India Cotton A&sooiatjonV eontwet. 

Hyderabad ; Of tbc medium stanlc cotton called Gaor<inl,^nn improved 
tj^pe, named Gaorani 6, has an annual production of about 3 40,000 bales. Tho 
best Gaorani spins SOs oomparod to 24s with a betfer ginning pcroonlage and 
represents about 40,000 bales of the above total. It is believed this finer cotton 
is suitable for an area of 4,50,000 acres representing eventually an addition of 75,000 
bales of full in. staple cotton to the Indian Bupplyl Tho late Sir Btyco Burt, 
just before ho loft In^a in April 3989, made the* following ostimato of -the 
probable ptodnetion * in the near futuru’ ol cottons of different leng^s of medium 
and long staple cotton : 
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[ Production in thousands oj bales ] 



Ifv in. 

1 to ItV in. 

. 

fiin. 

fin. 

Pumah . . . . . . 

so 

140 

100 

COO 

Sind 

t 


150 

•• 

160 

iladns 





Cambodia 


40 

120 

CO 

Karnngaimi 

TinnoveUy 

i •• 

-• 

30 

100 

Mbrtborns 




28 

Westorns . . . . 

-• 

- 

•* 

20 

Sorrihay 


a 



Snrat . . 

• • 

20 

100 

80 

Broach .. 




10 

Kiimpta 



75 

30 

Dharvpar Upland . . 



• • 

20 

Khandeab 


*• 

•• 

5 

Oentral Provinces and Perar 




• 

Vorom .. 

» 

•• 


m 

Uyderabad 





Gaorani . . . . 

• • 

• • 

. 70 

70 

Totfll 

80 

• 350 

405 

1,223 


.. . 

V ' 


> 


410 

1,718 

Actnnl Production 1 940-4 1 . . 

357 

1,888 


What is now clearly required is the production of longer stapled American 
cotton varieties for Sind and tbo Punjab. Tbe Indian Central Cotton Committee 
has for tho past three years been financing research at Mirpurkhas for this 
VQI 3 " purpose. Progress up to date has been rather slow and it seems desirable 
that more money and effort should be applied to this question. 

In tho Punjab, there has for many years boon a Cotton Botanist uho 
has devoted his whole time to the improvement of both American and desi 
cottons. "While he has a considerable number of new varieties of 1-/^ in. staple, 
none of these so far appears to bo likely to oust on a big scale 289P/IC25 and 
289P/48. For the desi cotton in the Punjab, tho cotton-breeder has now produced 
,two or three useful and approved substitutes such os Jubilee cotton. 

'In both tho Punjab and Sind the admirable reputation of the American 
cottons has in the past often been dimmed by mixing with inferior cotton, a 
practice which was in the past defended in Sind and was definitely encouraged 
by the Japanese who asked for cotton with particular proportions of mixture. 

Wo can now take up the question of improvement in yield. ' 

Cotton yields : The diversity of Oonditions under which cotton is grown 
and the diversity of types is reflected in the difference in average yield in differ- 
ent provinces and states and in different parts of the same province, and state 

i « 
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The standard 3 delds .for each province and stale and, so far as is known, for 
sections of provinces and states are given in the publication entitled Quinquen- 
nial Report on the average Yield per Acre oj Principal Crops for the period ending 
1936-37. 


The Cotton JTorccast Improvement Committee of the Indian Central Cotton 
committee has for years been endeavouring to improve cotton statistics and in 
certain eases has altered the standard jield of particular areas in an 
attempt to get the final result nearer to the actuals as shown from the baling 
returns. In addition, crop;;outting experiments have been carried outin thePunjah 
and elsewhere and there is now being carried on under Dr. Pause, Statistician 
of the Institute of Plant Industry, Indore, a scheme in which a new method of 
estimating crop j'ields is being tried out. Allowing for the vagueness 
of these standard yields, 'the position comparing cotton yields in India with those 
in other countries (1937-88 yield per acre in lb.) is as follows : 


Egypt 


• • 

531 

Peru . . — 


• » 

.508 

Anglo-Egyptian Sudan 



277 

Argentina 

* « 


161 

Soviet Dnion . . 

• • 


822 

United States of America 

• • 


264 

Brazil ... 

• * 

* 

164 

Uganda ... 

« • 


84 

India . . . . 


■« 

» t 

89 


In various provinces and states throughout India, attempts have been 
made to force op the yield of cotton Dr. Pause recently roview'cd all the experi- 
ments hitherto done in India on cotton manuring. His own statement is so 
important and interesting 'that I givo it in full at the end of this cotton sec- 
tion. 

In addition to improvements in manuring, cultivation and rotation, con- 
siderable increases in yield can bo obtained by the control of peslS and diseases. 
Thft spotted bollwwm, which bores into the buds and 3 'oung bolls of the 
cotton plant and causes them to drop, can be effectively controlled if, 
after the harvest, the cotton stumps are removed from the ground, with their 
roots, beford.a specified date, leaving some six weeks or two months in which 
there is no cotton on the ground, so that the insect cannot be carried over from 
one season to another hy living on shoots coming up from the old roots in 
the ground. This eradication of cotton stubble has been proved effective in 
the Gujarat Division of the Bombay Province, in the Baroda State, the Pimjab 
and in Hyderabad State, the implement used being either a specially made plant- 
puller (which, in pre-war days, could bo made for a rupee) or in the Punjab a 
specially made hudali. The rest of ,the operationb are enlirelj' labour. Por the 
pink bollworm the healing of the seed in the sun is on effective remedy. 

The damage caused by the spoltod bollworm varies from province to 
province, (i) In the Punjab the damage amounted to 47 per cent, in the case of 
4P and, 66 per cent in the case of desi in 1935. In 1986 it w’as 10 and 26 per cent 
respectively, (ii) The researches carried out at Parbliani show’cd that the pink 
and spotted bollworms wero together responsible for a loss of 25 to 33 per Cent 
of the annual crop, {in) In Bombay the damage to buds was from 34 to 61 per 
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Cent ; 20 to 69 per cent of tho shod bolls -vforo found damaged by the worms 
and the damage to hnpas in 1928-29 to 1930-31 ranged from 4*7 to 19 per cent. 

No estimal o of dainagn has been made in Barotla. It is stal od that m Baroda 
the uprooting of cotton stalks resulted in an improvoinout of 12 to 16 per cent 
in yield. Bombay recorded 25 to 30 per cent. 

Against white-fly and jassids, there is as j'Ot no effective remedy, but 
certain varieties (e.g. 289P/K2.')) seem to stand up to these posts better than some 
other varieties. 

Intensive research on jassid-rosistinco is definitely required as jassids 
reduce yield very considerably in tho Punjab and Sind. 

Of fungoid and fungits posts, wilt and root-rot are the most important. 
Against wilt, tho only defence is tho bleeding of resistant varieties and in 
several cases plant-brceders have been highly succe.ssful m finding the.se. Tho 
brilliant work of Dr. B. N. Uppal of Poona gives us the pro.spect of producing 
cotton races that are lOO per cent immune to wilt. 

Against root-rot there has not so far been any sign of varietal resist- 
ance and the main indications from work carried on by Dr, Vasndeva in tUo Punjab 
are late soviing and the use of other crops, particularly pulses, grown between 
cotton lines. 

In the Punjab and Sind, at intervals of a year or two, there occur w'hat is 
called* ‘cotton failure’ or ftrak in which tho bolls open promntnrely, tho seeds 
are empty and tho lint scanty and poor. Prof. Dostnr of the Boyal Institute 
of Science, Bombay, subsidixed by tho Indian Central Cotlou Cominitlce and tho 
Pnnjab Government, has for yoais been w’orking on ibis problem and has now 
discovered that two sols of soil conditions are .issocintod with (ho development 
of iirah: , 

(1) soils which contain alkali salts in tho subsoil from the second or third 
foot doivnwards, and 

(2) soils with extreme nitrogen deficiency. These soil conditions may 
exist together or separalol}'. 

(8) Certain remedial measures were tried out with considerable suecoss. 
The application of nitrogen as sulphate of ammonia to liglit sandy soils deficient 
in this element has proved very beneficial in reducing bad opening of bolls and in 
inoroasing crop yields, but this method is ineffective on sandy loams with .saline 
subsoil. In the latter case tiro/c can bo provoutod bj' Into sowing in June and by 
upiilication of hoavj' irrigations at sborl or intervals, beginning with mid- August, 
Late 8o%ving reduces Vegetative growth and prevents wator-dofioit in the crop, 
while, on other hand, heavy and more frequent irrigations HUfiltly enough 
moisture to tho ciop from the upper non-paline layers of (ho soil. It has' 
also been shown that late sowing contributes to reduction in timh oven on soils' 
deficient in nirogon. Late sowing, however, adversely affects the production 
of bolls per plont, hut this disadvantage can be romediod by thicker sowing. 

Tho Slexioan boll-weovil has fortunately becai kept out of India by. the 
rigid praotioc of fumignting all cotton coming into India. Tho blaok-arm disoobb 
(a bacterial disease) which docs so much harm in Africa, is also unlcuown or in-; 
significant in India. ' 



tDo suiiihi&rize, the prospects of increased yield in India are due to : 

(1) improved variety (meaning increase in actual Itafas per acre, increase 
in ginning percentage, resistance to xiests end diseases, resistance to tirak. 

(2) The utilization of a suitable loiation so that cotton is not grown after 
cotton and comes after a crop which does not depress the yield hut increases 

(8) The utilization of manure both organic and aitifioial according to 
schedules worked out to suit the soil requirements and having reference to the 
prices of the manure and the value of tho produce. 

In considering tho technological possibilities of cotton production in Indi’^ 
we should not forgot two outlets for cotton products, i.e. 

(1) the utilization of cotton-seed, and 

(2) the utilization of cotton fabrics in new ways- 

\ 

Cotton-seed is fed to worldng bullocks and milch animals. In the Punjab 
(though not apparently elsewhere) there has been a prejudice against feeding to 
milch animals fuzzy cotton seeds (i.e. those produced by the Pnnjnb-American 
variety 289P/K26) of which there is a largo and increasing supply. The dm 
cotton has no fuzz on the seed. A carefulh' planned feeding experiment, financed 
by the Indian Central Cotton Committee, was earned out by the Punjab A^- 
cultural Department and the results obtained indicate that, in so far as tho quality 
of the milk, gheo and butler produced by the group of ojiunals fed on fuzzy cotton 
seed is concerned, there is no distinguishable difforence in oharacteristic taste or 
palatahility from similar products from the buffaloes fed on ordinary rations. 
In fact, the expeiimeuts hove confirmed the previous finding that the food value 
of fuzzy cotton seed is higher than that of other cotton seed. There were also 
absolutely no ill effects on the animals fed with fuzzy seed. 

Cotton-seed pressing for oil production is not as yet dhne on a large scale in 
India but may increase. Associated vfith this is tho delinting of the seed, giving 

linters’, valuable at present, but "with a fluctuating value in the past. 

\ 

As regards new uses for cotton, this has been carefully studied in the United 
States of America. An important document dealing therewith was published 
in 1939 by the Marketing Section of the A. A. A. (U. S. Department of 
Agriculture) entitled Diversion oj Cotton ani Colton Proivets from the Normal 
Channels of Trade by Myers, Omohnndro, and Salant. This (Uscusses, with 
expeidmental evidence and photos, the employment of cotton fabrics for houses, 
bale coverings, limng ditches and canals, anti-erosion work, fumigation tents, 
road surfaces, etc. 

The Technologies,! Laboratory of the Indian Central Cotton Oomimttee 
is experimenting to see if Indian cotton can by cbeuiucal means be made suitable 
for belting and motor tyres. At present India has no cottons of the staple length 
(mainly 1-^ in.) required for such purposes. 

Prospects : The planning of targets for cotton production is difficult 
as any consideration of this crop at once involves national and international policy. 
Boughly, I suppose, we may look on the production of 1940-41, given in the 
beginning'bf this section as a sort of maximum for peace conditions, with a conti- 
nuing endeavour to shift the centre of gravity^ of staple length higher and higher, 
and particularly to develop staple of in. and above. 



JIANUBINO OP COTTON IX TNOIA 
By V. Q. BAkst: 

^ In»hlti*oX Plant Tv htdatt. Central TnUa 

Tbc conortil level of yiclilo of ngricuUnral ctopa in TnilK is low and cotton is not an exception 
While necttrito fl^uros am not uv.tilitUe, tlio arcraiso jicld of lint i« most prohalily not gMlfr than 
abooi 200 Ib. per acre for irristnted lOttOn and about 76 lb. forr-tmfed cotton. These estiinsios romnaro 
poorl>^ svilh tins reported yield of doO Hi. per aero indSgypt and 300 lb. m Iho Sudan, in both of wliieli 
countries cotton is grown under imciUou, while fhe nt«r"fie production per nereiii tlm United States 
of AinCrje.!, wlicm cotton is not irrigated, is ns hu(h ns tiinbof irrigated eotton in Indio. Cotton is 
gronvil over tt large part of Itidiiniid ns a c^sli erop plays aniittiiortaritroloin tlieeeonomy of the Indian 
fnimor. Tho nerd lor increasing Its yield is thcreroiu obvioiu. This inerCiso is likely to be brought 
about tuora easily by mannring than by attomnUng to breeil higher yielduiK verlotios. In Iho liret 
place, inipronmcnl of rjuality is rightly ion«iden.d to Iw tho primary objcotlvo of tho eollon-breeder 
in India totlay and if aeimultancoasliienutaoinyield is also sought, it nill rendtr bis task more diflieult. 
Secondly, only a vmnll incressa in yield may he mason ibly cvpectod through brecdhig, and tliough 
tho grossir nill senuro it wilboul any eo-t to IiimBelf, this cannot provide the solution of tho problem 
of pool yields. 

Sound rocoiumi ndallons foi manuring Oiin bo mndo only on tho basis of adcqnato experimental 
evidcnoo. 7'ho eollorlion and intcrprotitinu at the necessary ovidonco is not a simple matter cillii r, 
owing to the aide mngo of eOnditioiis under whicli uitlon is grown in India. As tho first atop in 
taefclmg tho problem, tho Indian Central Cotton Coinmittei. dcchtcJ that nil aviidsblo ttsulU of cotton 
mannrial trial* mmcJ im( in /Idleriiit provloeea in tho pist should bo critioally oramineil. Thu 
informstiQii thus made svailablo, besides its possible iisn for immediate practical r.p]iIication, would 
servo ns a guide inplaiming fiituro tiiaks. The xesutts of tlits oxaminaliou ato hriofiy described In the 
present arinlo. It U proposud to publidi the fidl report scpsmUly. 

India may bo divided into two main lotton Iraotc, (1) tho Indo.Oangetio nihiviunt and (2) 
IVnlnsular India. In iho first tract, both dc<t and American rollons are grown on irninition with 
the cseeplion of a small proportion of d< si grown on rain in tho United Brovfncos and the Punjab. 
Colton is entirely dependent on nun in the aeeond tr.ict, except Cambodia, width rreolses irrigation 
on red soil in Coi'.nbttoro and Salem distnets in Madras. Blaoh cotton soil in tho principtl soil typo 
of the tract flnd rfn*i the pre*lo*ninaut rnrfaty of eat ion groam. 

Itcsnlts of over 100 trials worn examined. Trials ou raiiiltd eotton in Pontn'tilar India avero the 
most mnnerons and conseqOenHy mon* infaraiatinn on tliv diHerent aspnols ol manuring of cotton In 
rainfed ureas could be extracted ItOm the data than \ 'Us po'slbto for 1 ho irrigated tract. It is alwj in I ho 
fonner trait that viilda are parlienlarly ton and thr need f(>r mi iiig them by suitahlii mannring the 
most utgent. Bel^ite faunineriring the le nits, It it nrtessiry to piiint out tliat manurial trials were 
roslrietod in tho p.i*t In lysciireh niattoiia and tlovomincn* iiirma avhose mnnbor is too rVnall, con« 
sidering the y.istncss and holerogemiiy of tho area on svhich cotton fa grown. Again, tho fertility 
of land and other agneullnral eowlitions at rhito farms are iisnally aupor.or to tUoio met with in tho 
aurroondiag dhtriot. Tho iwpn. cntaliveti'x, of tho triais and of Hio couclnsions decired ftoni thorn it 
limited by tliean foclon!. A voritlcatioo of tho rwnlta by extensive trials under cotton growers* condi. 
lions fa cocwinly necessary. 

Tho manures tried may lie divided into tliico rlr's's: (1^ iuorganio or artificial fortUfacr 
etioh as arntnontomi rulnhato, nltmto of aodn or unpeiphospbato ; (2) organic mnnarra lifco oll-ealco 
or bono moil and (3) bulky manures aiieh as farinjuTd inannro or cnrajiri.t, Ultrogui, phosphate 
and potash are tho Ihrco cliieC plant food ctomenfa supplied through f ho mannres either singly or in 
combination to tlio plant. Of these manurial coastitnenta only nitrogen was found ossontisl for 
' incioasing tlio yield of cotton both nndrr dry and irrigated coridiUons. Boiasb ptovod to bo without 
any waluo in all areas, Pho iphato alto ahowed no bow fitial effkct on yield ovor any largo tract and is 
dearly of no general importance. In certain trials, bowovor, ns for oamiple at pabhol in Giijarat, 
on red soil of tatlicr low fertility at Coimbatoro and at OkuM In tho Punjab, iuenviaed yield has 
been obtained by (ho applicetion ofphusplwto either nlonc or in cuDibbtaiion svith nitrogen, ThosO 
romilta Indioato that Ihoro aro palches of bid w hero cotton tv“ponds to phosphate manuring and further 
trials should bo directed towatus maricuig out arena where tho nilrogemnu lunnurlng of eotton might 
bo profitably augmented by the addition of phosphnie. 

^ To the gentral ineroai-o in yield brought nbeni by nitrogen, tiro except ions wero obsorvod. 
Those aro i . , 

-(1) In tho Irrigated tract, pm.'ence of noil Salinity prcvenls Ilui crop from rospondiug to the 
fetUlfacr. This explains the beterogncoiin nature of iimilta obtaintd at J,y.a|lpur, including an 
.advetao oficfcl on tmi crop in Some ease*. Prof, Dasiur’s recent cxpcrlincnis in conn‘'eUon wlUi tho 
' fatluro of the eotton erpp in tho I’anjab bate clearly domonttinud Iho clo<o retalionship between tho 
dogroo of boil salinity pud the rci.ponso of lolton to •tiipheatiou uf nitrogen. In thoio experiment!,, 
tho average iheroaeo in yield from a given amount of nitrogenous fvtliliai.r In light sandy roil free from 
sallaity was over eight times t ho nApotii o oh < rvi^ oiilsnd w ith a highly rsllno subsoil, 

(2) In rainfed areas, mannrin^s not olTeeilvo where rainfall fa low, l/ndor iho more oxtremo 
conditions It tnay ovou depress yield. iCIifa ki illustrated by tho rc-ulto of mamiri tl triali e.irr!od oat at 
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Shnlin in West Kbandech district in Bombay and nt stations situated in a bolt Tniming frdm orost '' 
to cast, and embracing tlic southern end of Bombay end portions of ^fidras north of Mysore State, 
The nunfall in tins tract i‘> preennous and the anmiai at orapo rinpes botirecn 20 and 2S inches. With 
such low rainfall, manorial trials do not oppear north nhilc. Tho problem beto is one of mahins 
sufficient moisture aTniiahlc to the ciop and not of manuring a 

A comparison betneen artiliciiil frrtilizcra and other nitrogenous manures aTailnblo iiom local 
sonrccs is of particular intcicst. Ailifitials nerc mostly used for snppUing nitrogen to the crop in 
trials on irrigatrd cotton in tho riiii]ab and Sind ; but toria-cabc n hirb was toed in a few experiments 
in tho Punjab gave prorai'inp rt suits and rcquicca lurtbor trial For rainfcd cotton groom in black 
soil, gronndnut enko appoirs to be an excellent soiirro of nitrogen and there is oridonco to show that 
its officioncy may be oven higher than that of ammomnm snlphato, A probahlo explanation is that 
omder tho uncontrolled moisture conditions provntent in rainfed areas n part of the mtrogon from 
nmmonmm sulphate is lost onthoul h^ing utilized bv tho cotton plant, whereas mlrogcn from tho cake 
becomes more grnduaily and steadily aveilablo. Since the cnltuation of gioundant in tho black sod 
tract u extensive and is jet increasing, (lie problem of proGtablc utilization of the cake as a cotton 
mosuTO deserves close study, AVcm-cakcwastnod.itKoilpattiin (beoxiTeincsouthofthopcninsuIn 
and also gavo v otj promUIng results. Castor-cako is not on tho whole as good as these cakes and appears 
more variable in its effect. 

For equal amounts of nitrogen oildcd, farmyard mannro or compost generally gives a muoh 
smaller increase in yield than cither artificials or cakes. The nitrogen content of farmyard mannro 
is low, being only O'o per iciit compared to 8 per cent of groiindnut-cako and 20 per cent of nmmoninm 
snlphato, and its release in a form suitable for the use of tho crop is dependent on tho stage of decom- 
position of tho mannro and the amount of moistnro present in tho soil. Under certain conditions, 
farmyard mnnuio might even nlilizc tho nitrogen and moisture m the soil for further decomposition, 
thereby depleting the snpph of thi-o elements available to the crop. With suffioient rainfall and with 
itiigation this manure i< inoro consistontly nsrftd. 

The view that artificials slionld preferably lie applied in miTturo with organic manures has 
received considciabic oinpliaus in the past: but the ptesent results do not support it. There is no 
evidence to show that such mixtures confer any apctinl benebt on crop ield, beyond that to bo expected 
from the effect of tho indiv idtial components. This is iHusiroted by- tri ifs in which mixtnrcs of 
gionndnat-cako and ammonium sulphate were employed On the other hand, thete are some trials 
in which artificial fcrtilircrs in eombmation with farmyard manmo or oftor gtcon manuring hare 
proved less offtctivo than when applied alone. 

The question of vital importance with regard to manuring is vhetber and under what con- 
ditions it will pay Its consideration mv olves not only the increase in yield obtain^ but also tho ruling 
prices of manure ond of cotton. I'or evaluating profits, it is necessary to form unto the relationship 
between tho amount of manure and the eorreapombng iiicroasn m yield, by tiying a wide range of 
mannria] doses under representative conditioos. The present results aro not adequate for this pur- 
pose either with regard to the amounts of manures used, which were generally low, or the tcpre°cnt- 
ativeness of the tnnls. Becommendations on probable profits from manuring or on the optimnm 
doses of manure cannot tbertforc bo made nt this stage and wtli bo possible only when rooio compre- 
hensive tools nro earned out. An examination Of the nvoilahlo rc<nilt8 on tho he "is of pnccs prevailing 
in the pro-war period (1028—37) indicates, however, that, for rainfed cotton, groundnut-cake i-, a 
profitable manure over a somewhat wider range of prices than ammonium <mIphnto. The most 
profitable dose of both manures appears to he in tho nciglibonchood of dO'lb. of nitrogen per acre, that 
IS 500 lb. of tho cake or 200 1b. of ammomnm sulphate. With regard to farmyard manure, the expected 
increase in yield from its application is too small to leave any jirofit after paying the cost of tho mannro. 

It may be concluded that buymg farmyard mannro for manuring cotton is not profitable, and tho 
limited supplies of this manure tiint nro available would on the whole bo put to o better vise by manuring 
cereals piccedmg Cotton, particularly m areas with a moderate rainfall. 

Manuring of irrigated cotton is natuially more profiluhlc because of the larger increases in yield 
ECeored from each unit of nitrogen applied. The optimum doses of manure would also ho larger and 
results itom two or threo oxperimeuts with ummonium sulplinto recently carried out in tho Panjab -- 
suggest that the most profitable do«e may lie ns large ns 80 to 100 lb. of nitrogen or 400 to 500 lb. of 
ammonium sulphate per acre. Under snitahlo conditions there is thus ecow for mannring cotton 
on a renily heavy scale. Mannring of cotton at this rate is not uncommon in Ugypt. 

An important function of mannrial trials is tho study of optimum conditions for manuring. 
Pot example, manuring done at tlic right stage would result in a larger inucaso in yield than if it wore 
done too early or too late. Bcsults of p ist trials provide »omc do^ito information on the proper 
time for application of monnre. Por tho irrigated American eolf on in the Punjab and Sind applying 
manure dnnug intensiv o flow ering is shown to bp optimum. T1 is period conesponds xrith the latter 
port of August in the Punjab, Por ininfed cotton on Mack soil i lannnng near about tho sowing time 
appears to give the best resnlte, except possibly in cress with a higlier rainfall, wbero it might bo 
dclayod without disadvantage up to soma six weeks after sowmg. (Dotton in Gujarat (j^mhay), which 
is botanically different, produces a more prolific vegetative growth and matures’ later. Trials at 
Surat show that for this cotton, addition of manure six weolea after sowing would result in a higher 
yield than on early application. ^ 

Among other {actors that mij^t influence tho rcspouso of cotton to manuring, the fertility of 
land and the nature of tho aeason, which is chiefly reflected in tho seasonal ramfall in tho lainfod tract* 
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are Lkoly to bo more important. Futility diHEouIt to <lcll lo in term? of the phy^ii. il, ohomioal or 
other proportic? of the soil, sitico too many knon'n and unknown properties aio probably InTolved ; 
but yield which ropicsonts the integrated result of all these may be taken as a bingle mc<asurc of Ibrtihty 
or our present purpose. Kramined in nilntion to the fcrUlit}' of land, icsults of manunal trials both 
on irrigated cotton in the Funjab and on ramfod cotlouiin black sod loiul to an apparently unoMpected 
conclusion. It is found that n greater increase in yield is ohlamcd by manuring cotton on fertile land 
than on poor land. In other words, soil conditions which arc fiiveuntble for a higher yield also appear 
to enhance the response of cotton to manuring. 

Tiio adverse oSbet of soil eaiimty on the manuring of irrigated cotton in the Ftinjab has boon 
referred to earlier. The fertility of land will also be alfcLlod by this factor, and yield on land -with a 
greater degree of f-alinity will bo smsll''r than on land with loss salinity. This rel.itionship seems to 
provide a plniisiblo oxplenition for th" nboio ConB'u>-ion in ri ip'ot of imeated cotton. Uesiilts of 
trials on black soil with both artincial and oigamo m mines indicate that at least some of the poor 
laud in this tract is primarily oharaoietized not by a deficiency of essential plant nutuents. but by 
bad dmiiuigc and conrequont waterlogging, which interferes with the grow^ of tho cotton plant and 
its capacity to lospond to manuring. This loasoning is supported by the fact that the deoroasod 
oObat ot manuring on poor land becomes particnlarly noticeable in a year of heavy rainfall. This 
point is illustrated below by icsutts ohtainm at Indore in 1037 and 1038 from a total of 19 mannrial 
trials. 

Increase in yield of lapaa in lb. per acre from 125 lb. of ammonium sulphaie 

(25 lb. of nitrogen). 
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Improvement of draiimgo and prevention of waterlogging are necessary before the fall benefit of 
manuring poor land may be ronlived. Tho adverse elTcct of heavy rninfall, though in a less severe 
form, is probably of o gonemt ohamefer, and we may antieipatr the t the avemgo returns from manuring 
wonld he reduced in years of high rainfall. At tho other cvtiemo, tho futility of manuring cotton under 
conditions of a ptceatious ond Jow rainfall has been commented on previonsV- 

Tliis is tho brief outline of conclusions derived from an examination of tlio results of past trials. 
Tlio need for oonduotlng moro trials before rooommrndations on the manuring of cotton can bo mndo 
anth confidence hos been emphnsircd alt cady. Those trials must form nart of a woU-dofinod programme 
and provide compniisona over <i wide range of quantities of nilrogcn, supplied through difibront 
suureos. Including looally jlrodncod oil-rakes. I'or svorking nut optimum doses of inanuro, n 
knowledge of the precise nature of the relationship betiveoii tho anionnl of manure applied and the 
increased yield olitaincd is essential. Among factors that might r.ii.o the eilicieiicy of manuring, 
tho method of applying the manure deserves attention in the ramfed tract where manure broadcast 
on the surface is Iiablo to be washed nway by heavy showers. Hi" alternatiiai of drilling it close to 
the eocd-fnriow is likely to precervo it better and ranko it moro easily atcossiblc to tboyoung seedling. 
A comparison between drilling and broadcasting the manure should therefore bo inthidcd in tlio trials 
in ibis tract. 

AVlienamiraberoffacforiircloting toaproblcmrcqiiirotrial, the old practice nns to try ono nt 
time. If for example diffoicnt kinds of manures and difibront qiianlitics of nitrogen were to bo com 
pared, difibrcnt manures at a single dose fixed arbitiarity were imludcd in one trial and dificroiit doses 
of nitrogen supplied tbiongli .a single manure were tried in nuetber trial. By doing so, infonnation 
*on tho relative value of difTcrcnt raanuics at difiervnt levels of application was entirely missed, 
hlodcrii experiments arc therefore designed to compare simliltancciisly as many factors ns possible, 
li^hon Eovornl factors are involved, tho c.xj)ciimcnte, however, become comjpUratcd and, nave of 
necessity io be confined to research stations and Government farms i blit ns aaon as results suitablo 
for practical application become nvail.ablc, the trials mnst bo oxtended to private fields in order to 
verify the results under tho cotton growers’ eondiHons. A large number of such trials fanvo, to bo 
earned out to ohtnm conhlnsions of a represenlntivo cliaracter. Tho utmost simplification in the 
design of the tnal is necessary, so that an Owlinnry farmer can conduct it with omy a liUlo assKt- 
auco and supervision. ilVials of this nature form a vitally important part of any programme of ngri- 
eultnral improvement, and tho farmers’ cooperation is cosonti.al for their success. 

" 14. Juie 1 

' r I 

Jule is an important fibre crop of xvhich India has tho practical monopoly, 
althoogh, whenever tho price has risen, there has boen a threat of tho growing 
of substitutes in other countries aud of tho sulistilution of cotton for certain of 
the purposesfor which jute is used. * Apart from its strehgth, its cheapness is 
its great asset and the menace of substitutes is likely to hocoine serious only 
when their economics are such as to allow them to compete with jute in normal 
times. ’ - ' 
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Bengalis the main jute-groining province, hut juteib •ilao found in Assam, 
Bihar, Orissa and a small area in the United Pxou’noes. The latest acreage 
figures for each of the jute-growing provinces are : 


Bengal 

Assam 

Bihar 

Orissa 

United Provinces 


1942.43 

2,755,955 

284,400 

282,900 

23,600 

10,000 


Total 


8,805,765 acres 


(2 lie Jute Journal of duly 1943 estimates only 2,984,805 acres.) 

The graph and tables in Chapter I hevo already indicated the fiuctaations 
partly due to season, partly due to price, partly due to restriction which the 
total jute acreage has in the past undergone. 

The technological outlook is as follows ; 

Varieties ; Work on vnrietj' selection was started by the Bengal Agricnl- 
tuial Deportment in 1904. In 1916, they produced a variety (in the Olitorius 
group) which is still the standard variety in that group, viz. Cbinsurah Green. 
In 1909, they produced D154 which is the standard variety in the Capsularis 
type. "When the Indian Central Jute Committee was started in 1986, further 
plant-breeding work was initiated by the Director, Jute Eesenroh Laboratories, 
at Dacca. Yarious promising selections and hybrids have been made, but there 
has not yet been time to evolve anything strikingly bettor than the existing 
standard types. The Bengal Department of Agriculture claims that, of the 
Capsularis jute, 33 per cent of the area is under D164 and. of the Olitorins, 
76 per ^jent under Cbinsurah Green. The multiplication and further spread 
of these improved types is being taken up by the provinces concerned but there 
has aluays been a complaint that the present system of seed multiplication and 
sale by a particular company to whom the Bengal Government entrusts the work 
is not the best way of spreading the improved seed more quickly. 

Variety is not, however, the dominating factor. The following ’•'quota- 
tion states the case: 

• Fadors inflvenemg quality ; From the Calcutta and Dundee assessments 
of Capsularis and Olitorius samples, it is evident that localities and seasons pro- 
foundly influence the quality of the fibre. Apart from the infiuenoe of the 
season on the crop, it may also afioct the retting. A favourable season may 
provide abundant retting water (leading to cleanliness of the fibre), quicker 
■retting on accoimt of higher temperatures, and more' sunny days which would 
help in drying the fibre properly, thus improving the lustre and probably the 
skength also. It would be interesting to evaluate the effect of the season on 
the crop, as distinct firom its effect on the preparation of fibre. 

‘ Is there anything peculiar to tho soils of these localities that helps in 
the production of superior fibre ? In this connection the following quotation 

•(Troia^AncT'ett pfApricnItiirfcllh^cetJgrt'crecnJntpJnTiidlo' arc! 31,1 M* Ohott, Jrffitii 

CrMrfll Aotnfnt/Cftf lOdO, pp 18 - 20 ), - 
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(from leaflet li of 1936) of tho Bengal Department of Agriculture is illuminating. 
“ Jute can l)o grown on most soils of good.deptli and quality, but tho best fibre 
is obtained on loamy soil. Clayey soil gives the heaviest yield, but the plants 
do not ret tmiforody and sandy soil prodnces coarse fibre,” * On the other band, 
it is possibld that the bettor quality mfl^ bo duo to tho superior facilities for' 
retting, '■ 

4 , t 

' Unfortunately, very little e\'idenoe is available on any of those poinls. 
A suiwey of the soil And rotting dondilions in these localities seems to he called 
for. In any' case, advantage can bo taken of these localities in crop-planning. 
Since tho jute markets wont a better grade fibre, in any sobome of restriction of 
jute production, a higher quota should be allowed for those looalities which pro- 
duce fibre of Superior quality.’ 


From 1924 to '1933, trials were conducted every ye.ar with the depart- 
mental strains D154 and RSo, with Fanduk (a variety npprecialod by the 
trade) and also the local typo Of ouch centre. During the ]0 years the trilals 
wore conducted at 20 oexilros, but in any one year the trials wore not at all the 
centres. All tho operations from sowing to production of fibre were dono accord- 
ing to thclocal practice at the respective stations, i'ive-pound samples of unsort- 
ed and uncut fibre were token out and sent to tho Indian .lute Wills Assooialion 
and the Dundee Ghambor of Commereo for assosament of quolity.' Kesults of 
tho .issossmeiit were that the departmental strninR produced fibre wldch was in 
no way inferior to that produced from Fanduk or the best local tj'po.'und (hat 
locality, methods of preparation of fibre, and growth' enviromnental and 
seasonal conditions, rather than the seed determined the quality, Ihiokiy sown 
plants gave boiler quality than thinly tpaoed plants. A Ja(dr“ shidv of the re- 
sults also indicated that (a) tho samples in 1980 wore significantly ‘bolter ; (b) 
the differences belweeb tho varieties wero not signifioabt ; no variety proved 
dcfiinlely 'superior in quality 5 and (c) in' general certain localities prodneed 
bettor quality fibre than btliors. For instance, Rangpnr fibre was better tlian 
the fibio from Kisboreganj, Dacca, Snrisnbari and Haldibari. 


Manurial trials : The earlier work was confined Id the Dapea Farm, where 
the jaterito'sbil is deficient in lime and phosphates and bonde tho addition of 
these gave improved results. Of tho other o,vpcrim4uts, tlic most imporfant 
is that Compost made with water hyacinth gave highly MgmTicuut results in yield 
when applied in 1910-17 and 1917-18. ‘ ‘ 


Work on manures done since Uio creation of the Indian Central Jute Com- 
mit too shows that a sighificant increase if. yield was obtained from the ‘applica- 
tion of sulphate of ammonia ond chlorido of potash and that chloride of potash 
also checks stom-rot. A manure containing nittogon< potnasinm and cnlchim 
proved the most profiluhlo.’ This manure gavo a yield of 20.njaund8 of fibre 
per note as against 8-2 maunds with farmyard manure alone. Tho peioontago 
of stem-rot was 18'7 as against 88‘6 incthe farmyard manure plot and tho net 
gain Its. 26 per aero (with jute soiling at Us. C per mauiid) over tho farmyard 
manure plot. Considering that the general average yield ns oalDoIatcd from 
Bengal crop-oulting experiments is about 16 maunds, tliis is a very interestin'- 
result. ' ' > V - , ' . , o 


. . Kotahon': luurly exporimoiUs at Bnrdwan indicated that boffi 
paddy and potato grow well in rotation svilh jute. On low-lying land a good 
crop of /fvnan paddy could bo obtained, while, on high irrigabkr land paufioos 
aught .bo grown after julo in the same year. ‘ . 

i » I 
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Other cuUivatton tnelhoSs : Thoro is a fair atnoaQt of information as regards 
the bestispacing and the best time for harvesting. , 

Disease! arid pests : Chlorosis : This is mottling of the loaf (common 
in Gapsnlaris but rare in Olitorlus) the cause of which so far is unexplained,* and 
which does not seem seriously to affect jdeld. Stem-,rot, however, due to a soil 
fungus, is serious. This appears to be carried by seed and the most effective 
means of checking it so far has been treating the seed with Ceresan (an organic 
preparation of mercury). In pre-war years the cost was moderate, being not 
more than 4 annas for 10 lb. of seed sufficient to sow one aCre. Of the insect 
pests, the chief is the jute Apiou, the grubs of which feed on the tissues inside 
the jute stem. The present research on this pest is concentrating on finding ' 
parasites which will kill the weevil that docs the damage. 

The Director, Jute Agricultural Bescnrcli Station, Dacca, and bis col- 
laborators are devoting a good deal of time to the study of the development of 
the fibre in the jute plant, i.o. how it is laid down, the position of its growth 
and how it is affected by various treatments. They are also studying 'the w'hole 
process of rotting, i.e. w’hat actually happens, how and why the tissues disinteg- 
rate, whot organisiuis are involved, whefber the nature of the rotting water has 
any effect, and so on. It is certain that, from these experiments, it will bo 
possible to evolve a standard retting technique which should improve the quality 
by about 20 per cent. 

Prasjierts : The directions, then, in wliich wo can look for progress are 
those: ** 

(1) complete covering of the area with improved varieties, 

_(’2) higher yields and less disottse incidence ns a result manuring, ’ 

(8) better quality as a result of standard retting technique. 

The aim should be an over-all yield of 20 mounds per acre with quality as^ 
follows : 

Boot-cuttings less than IS per cent good lustre, colour and strength ; 
freedom from faults : fibre not loss than 6 ft. 'VVitli the above acre-yield, it 
would require only 2,250,000 acres to obtain the last year’s yield of 9,000,000 
bales as against the actual acreage requited which was 8,800,000 acres. Such 
a condition of things would set free still more land for good crops. It is pre- 
sumed that the Bengal Government will continue oven in peacetime to control 
the jute aoronge. ' 

15. Fibres - ' 

With the exception of cotton and jute, Indian fibre plants have received 
spasmodic and ineffective attention. The indigenous fibre plants are: sann* 
hemp (Crotalaria Juneea), Deccan hemp {Hibisevs ennunhiuMs), 'coir .(from the 
coconut), and Agaves. In addition, the following plants have been grown on 
experiment stations and in Government gardens, viz. rozello {Hibisevs sabdariffa), 
bowstring hemp {Sanseviera irifasciata), rnmio (BopJtwtcn'o. «iwo), Manila hemp 
(Musa iexlilis), Ifew Zealand hemp {Photmium tciioa:),~wbile, in recent years, 
experiments have been carried out with flax {lAnum vsitaiissimum). There 
are two plants which grow wild in certain parts of India, viz. Thespesia Lampas 
and JJrtna lobata, w'hich in other countries are being tried out as jute substitutes. ,* 
This applies also to rozelle. Banana' fibre {Musa sapientum) has also been ^ 
experimented witli. The reason why so Kttlo effective attention has been given 
to all these fibre crops is presumably heoause, with the exceptioin of sann-hemp, 

, / * 
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they do not inlorcst Iwgo hopincps firm*? and, until recently, when the pressure 
of war compelled ntlenlion to Hann^lionip for enmouilhgc nets, this trade went 
its way, taldug what it got from miorgalnztd production, prodwets which w£ro 
some limes pood (a* in the coso Of CTonjam sann-hemp) and soinetlines bad (as 
in the cato of Benares sann-iieniji). Thu quality of ex]»orted sann-hemp is, 
however, controlled. The Government of India issued a nolificatioW under sec- 
lion 9 of the Sea Cusloms Act proliihiliug, with oflect from 1 necomher 1942, 
exports of Biiim-iioinp not graded in accordnnee willi tlm satin-hemp Grading 
and Marking Itulcs, 19‘12. 

Such research on satnt-lKjntp ns has so far been huaneed by fhe Imporini 
. Council of Agrioultutril It^oarcb has been mniniy iu connection wilb (1) im* 
provemeuts in cttltivalion. sueh as llie finding of tho best seed-rnto, (2) im- 
provemenls in proecs*-inp, sueh a? determination of tbo bc-st time to cut the fibre 
and tlio best meibods of retting, (3) niothods of producing pure secd^ from im- 
proved varieties, a matter of preat difficulty on account of the pecuHat nature 
of the polliuntiou of the flower. 

, It is now fairly plain that (he most important and urgent question is tho 
improvement of retting and Ihifl is, in the first inetance, a question of devising 
moans to provide n sufficient amount of Clean water. In sann-hemp Rowing 
areas, any drive for increasing the water supply should have as Us objective not 
onlj' driuidng water and irrigation wafer but also water for rotting. % 

■ Sifal hemp {Agava vimlaiM). There i« very little of the trnu sisal in India. 
The loaf of ihe true sisal has no hook? on its margin hut only one terminal 
spine. It is much belter 3u quiility than iho libn> of anj- other agave. It can 
lift grown in agreat number of places but, np to date, with the exception of ope 
or two small estates there has been no attempt made to grow it on a conunorcinl 
scale, presumably because of tbo capital inyealment required and the amount of 
land needed ; also tbo water facilities and ihelranspoit which a big-rcalo sisal 
plantation demands. At one’ lime, about 95 years ago, there was a move to 
grow pisal in the ten districts of Bengal and Assam, the resnts of which ate 
chronicled in a book by Mann and Huntw. But lliis lino of work was not 
pursued. At Powai, near Bombay, a certain T)r. Sutcr started a planliilion 
which later became derelict. A missionary called Windsor carried out somo 
experiments in tho Ahmadnagar district of tbo Bombay Province and alw in- 
vented a simple band fibre-extracting ajiparatus. Sisal has been grown in jail 
compounds in various parts of India (o.g. Na^qr) for jail induslrios. There are 
one or two well-run estates of moderate size m Orirsa of which ono at least uses 
its own fibre for malting its own cordage. 

Cept. Stoor-Wchster attempted to develop sisal in Cutch but without 
rosult'so far as I know. Somo years ago an important Indian East African firm 
(Karimji & Go.) sent over one of their afafi to explore Boofh India Vidth tho idea 
of starting a plantation there, but this came to nothing. Mr. Oakley who, I 
hcHove, is an engineer in one Of i he chrome mines in Mysore', has from time to 
timo written on ti»i? siiLjoct. I am not awnro that ho has had much success in 
dovoloping the plantation of sisal. 

It seems doublfpl whether, after (ho war, India should attempt io^oompolo 
in tho sisal market, particularly in view of the enormous fiuotnotion8“iu prioo 
which tho fibro baa undergone in tbo past and of the largo supplies which wore 
previously availahlo from East Africa. AlOug road?,' canals and railways in 
India, there aro grown tUroo spocios of Agave, vk. AgaH Wighlii, Agave eantaJa 
and Agave Vora Gfus. Agave WighlH used' to ho regarded as useless for fibre 



fis the leaves are short (though it makes as admirably hedge plant and presents 
■what is really a serried front of fixed bayonetB)'T)at its fibre has recently been spun 
into yarn by the Ganges Bope Company, Calcntta. 2gave eantala and Agave 
Vera Grus are already to some extent e^qploited by the castes or tribes which 
handle fibre in different parts of India. ~ < 

in the Bombay-Deccan, for example, the Hangs cut Agava eantala and 
produce fibre by retting in ditches or canals, the materials then being, used for 
oolmtry ropes. The trouble about exploiting these supplies is that they are 
spread out in long lines over wide areas of country and offer enormous difBoulties 
in collection and fibre extraction. 

It is understood 'that the Department of Education, Health and Lands hu 
recently been considering the ..whole fibre situation and is about ,to appoint an 
officer for the study and exploitation of such fibres as are available and that a 
preliminary sxurvey has been made for this purpose. 

The future lines of action would appear to he : 

(1) An all-out drive to improve the quality of sunn-hemp. ' • 

(2) The establishment of Government plantations of sisal and Manila 
hemp for the purpose of dotormning whether they will or will not pay (and with 
the possibility of losing the whole investment). 

(8) The establishment of a^ fibre research station in some suitable area 
for studying the agricultural, commercial and technological possibilities of all- 
the other fibres ■which have so far been mentioned and particularly whether or 
not' to go on with flax and sisal on a commercial scale ; here, again, with the 
possibility of losing the' ■whole investment but, at least, getting exact knowledge 
, > once for nil. , * - * . ' 

Iff. Tobacco ' ■' 

Tobacco is gro-wn throughout India. The latest figures of acreage for < 
the provinces and for the states of Hyderabad, Mysore and Baroda 'being ^ 
‘.follows : 

' Area in acres under tobacco in provinces and certain states in India, in 1940-41 

'{Prom Estimates of Arga and Yield of Principal Crops in India, 194D'41) . 

* 

' , Province or State Total area 

’ # • I . it I 


Assam 

a • * 

> * • • 

• • r 

» • 

, Ip, 000 

Bengal 

« • 

• « 

... , ' 

c 

* • 

322,000 

Bihar 

a • ' 



• • 

‘ ' 1’(J8,000 

, iBombay 

* • 




174, OdO 

' Central Provinces add Berar 

• • » 


9,000 

Delhi 

« • 


M « 

• • 

\ 1,000 

Madras 

• • 

• » 

* » - 

« • 

' 311,000 

North-West Frontier 

Province 



15,000 

Orissa 




a 

» • 

81,000 

Punjab 

* , 

* w 

i 


61,000 

Sind 

* « ^ 

• • 

i 

« • V 

— i 

- ' 6,000 

Hnited Provinces 

<• 

V 

.. » 


72,000 

'Baroda 

> • 

r 

• * 



* ; 51,000 

Hyderabad 


( s 


• • * 

■ .66,000 

' Mysore 

« • 

• • 

« « 

• • ' 

^ 27,000 


> f » 
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While tobacco was in the pa'll almost ontiroly grown tor use in bidis, in 
the hool:a,~toi' dmwing or tor siinff, the modern development is the growing of 
tobacco for nse in cigavoltes. Tlio centre of this has, so far, been the Guntnr 
district of Madras Province and the main stimulus to production of this loaf 
has been the activities of the Indian Leaf iCobaoco Development Company, a 
'subsidiary of the Imperial Tobacco Company of India. Allhongh India is ac- 
tually the largest producer of tobacco in the world (the figures in 1935-86 
were 1,543 million lb., being 21‘1 per cent of the total world production of 
C,S9S million lb., the aclual Indian export in lOS.*; was only 27 million lb. 
or about 2 per cent of the previous year's crop of 18 million lb. 

War conditions and the imposition of tbo limit of 13 per cent ns the maxi- 
mum proportion of American tobacco to bo put into cigarettes made in India 
have increased the demand in India for Lidian-produccd cigarette loaf. The 
m'ain dcvolopraoutnl problem is how to increase the amount of first-class cigarette 
leaf in this country both for internal consumption and for export. 

There will, doubtless, also bo a steady limited market for tobacco for 
cheroots and cigars made in India and for pipe tobacco for oKport. The de- 
mand for tobacco tor iho hoadca, chewing aud snuff will probably continue much 
as it i*<, but it is likely that the demand for bidi tobacco will bo affected by the 
growing habit of smoking cigarettes. 

The technological position is ns follows : 

Varidks : Tlieie arc some half-dozen varicliesi, mostly' of American origin, 
now under test, and one or two of these are being widely grown, particularly 
Harrisons Speoinl and Adcock. Tlic others under trial are White Burley, Bonanza, 
Gold Dollar, Flanagan, aud Amorelo ; and there are also certain varieties 
evolved at Push such as Pusa Hybrid 142 and Hybrid 177. It was ptoviously 
believed tHat American varieties grown in this country deterioraled and that 
i I was neecssarj' to import seed at least every second year. It is now proved, 
through experimonts carric<l out by tho Imperial Economic Botanist, that this 
is not true. If the varieties are kept pure by bagging, Iboro is no deterioration. 
For a time the United Slates of America placed an embargo on tho export of 
tobacco Eccd aud it appeared as if India would have to produce her own sood 
supply. It is not Imown whether this embargo continues and whetboc it is 
likely to last after the war. 

Soils and dimnfes ; WTiilo Guntur is for tho presnnt the main centre for 
cigarette tobacco, it is by no means pmved that it 1ms the only typo of soil or 
olimato w'here cigorolie tobacco can bo grown successfully. In fact, so far ns 
India is concerned, we ate not yet able to say authoritatively exactly what oliraatra 
and soils will suit tobacco and wlmt will not. Tobacco actualiy does thrive 
in a groat variety of soils and climates. Tbo production of higb-gcado cigamlte 
leaf may, however, demand somolbing more special but, oven so, certain climatic 
and soil defects maj' bo got over by arlifioial moans. In Baroda, for example, 
since the climate is dry, n conditioning cellar is in use. 

It is tho flame regarding Boil. Soil eon be modified by manuring, j)arti- 
•culariy with bulky manures. Attempts have been mode to draw compari6oi\s 
with American tobacco floils and to como to the conolusiou that Indian soils coU' 
tnining mica are peculiarly suitable for tobacco ; hut such orgumoutfl do not rest 
on a sure foundation. Tbo plain fact is that until wo try out simultaneously 
a group of varieties in several different cliraatos and soils throughout Lidia, we 
shall not have tho information wo re<iairo regarding tho suitability of soils and 
olimates for the production of good oigarotte tobaceo* 
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Manuring : Tobacco manaring has in several countries and particularljr 
in Anaericn, been worked on to such an extent that definite fertilizer formula 
have been devised for particular areas and are made Imowu by the Agricultural 
Departments concerned. Such definite instruction is, for example, contained in 
a leaflet issued in 1941 by the North Carolina Agricultuial Experiment Station. 
It recommends two difierent formulas (one for heavy and more productive soils, 
one for light oi less productive soils), indicates the sources and qualifies of manures 
to be used in the mixtures, how to modify these mixtures to influence quality 
of leaf and how to apply the mixed manure. ' 

Experimentation in this countrj’ has not got very far but the results from the 
last four 3 ears of the Guntur tobacco research station so far as they go, are 
as follows : 

Nitrogen, whether applied by itself or in combination with potash and 
phosphate, improves yield. On cured leaf its effect is to increase the weight 
and improve tije body. The colour of the leaf, how'over, tends to be adversely 
affected. The application of pho^hatc induces earlier crop maturity'. 

There are indications that suitable manui'ing of the seed bed has a. 
beneficial effect on the subsequent transplanted crop. 

It will be necessary to lay out manurial trials in the various tobacco- 
growing tracts to determine the most economic manures for each tract, keeping 
in view, when planning the trials, the results obtained at Guntur, . 

Other practices : The practices of lopping and suckering { .>*. removal’ 
of the top of the plant and removal of side shoots) are carried out inmost tobacco- 
growing countries and aro a practice insisted on by the Indian Leaf Tobacco- 
Development Company in India. They are, however, by no means universal 
and experimentation is still necessary as to their applicability in the growing 
of good cigarette tobacco here. 

Pests and diseases : The most important pest is the parasitic plant whose 
scientific name is Ordbanche and is known by a variety' of Indian names such 
ns iokra, ianihahu, etc. The seeds of this are minute, easily mixed with the 
soil, easily carried about in soil on the feet of men or animals, easily blown about 
in the dust. The parasitic plant grows rapidly, seeds rapidly and only the most 
intense plant-to plant hand-weeding will keqi it down. This is seldom given 
and the weed gets a permanent footing. Intensive research is required to find 
some other way of combating this pest. Other pests and diseases are com- 
paratively unimportant with th^ exception’ of tobacco mosaic and tobacco leaf 
curl (both virus diseases) regarding the treatment of which we are also rather help- 
less,. 

Profcssiflp the tobacco UaJ: The cigarette leaf must be specially cured in 
flue-curing bams where heat is applied indirectly to the air of the bain through „ 
pipes. Elno-cuiing is an art icquiiing both intelligence and practice, i.e. the 
Lurei must know why certain temperatures and humidities are being used, what 
their effect is on the loaf smd must also have a trained eye and hand for appreciat- 
ing tl,e stages of curing and the results of his handiwork. ‘ 

' ■ These results (i.e. the cored- leaves ) have then to be divided up into 
different grades of leaf, mainly on the basis 'of colour and texture. In 1937, legis- 
lation applicable to the whole of British India was passed to provide for the grad- 
ing and marking of cptain agricultural produce including tobacco. The Agricrd- 
tural Produce (Grading and Marking Tobacco) Buies issued under this law in 


It 
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Match 1937 proscribe grade designations, dofmitiotis of quality, methods of mark- 
ing and packing for unmanufaclnrod due-cured nnd sun-cured Virginia and sun- 
cured country tobacco. This grading is not bompuisory ; but (he grower o'c 
denlef can, if he wishes, obtain an official grade for the produce he wdshes to sell. 

This standard grading has, however, had little success. The Indian 
Leaf Tobacco Development Company has its own sot of standards and othor 
dealers have their sets of standards ; but it is plain that until there is a uniform 
set of standards, there is not much chance for improving the export market for 
Indian tobacco in competition with the tobacco of other couutrics. 

After the useful loaf has been takeu away in one or othor grade, there 
zotnnius a certain amount of useless material which could bo used either as it is 
for making simple insecticides or for (bo industriivl c.xtraotiun of nicotine and 
the making of nicotine sulphate for high grade insecticides. The nicotine con> 
tout of tobaccos dilTers considerably and if the manufacture of nicotine products 
ever became important, it might be desirable to grow, specially for that industry, 
tobacco varieties with a high nicotine content. ^ 

The final lest of tobacco is, of course, the opinion of tho export smoker. 
In addition to being light-coloured and fine-te.xlurod, cigarette tobacco must 
also bo mild and neutral in flavour and have a good fire-holding capacity, i.p. 
burn evenly and slowly. As tea quality is judged bj' the export tea taster, so 
cigarette tobacco quality should bo judged by the expert smoker. It is merely 
a waste of time and monoy to attempt to estiinaio so olnsivo and personal a thing 
as tobacco quality by chemical analysis. 

Conclusions: (!) The amount of cigarette tobacco produced in this 
country in (ho last year for W'hieh wo have figures is 99,841,000 lb. It.may 
be taken that (his tobacco was produced from 110,188 acres estimating an yield, 
of 900 lb. pet acre. This cigaretto tobacco acreage is mainly in Madras 
Province (Guntur and adjoining distriots), Mysore State, Hyderabad State, the 
United Provinces and Bihar. 

(2) AUompts should bo made to try out a group of cigarette tobacco* 
vorielies in various provinces and a scheme has already boon prepared by tho 
Agricultural Commissioner with tho Govc.nment of India in which 18 such* 
centres are suggested. .At each of these centres, proposals havo also been made 
for simplo mnnurial trials and for trying out the practices of topping and suoker- 
ing. 

(8) As good flue-curing is pn essential part of cigaretto production, tho 
training of expert flue-carers is essential. It is understood tho Impeiml Council 
of Agricultural Bdsoarch is arranging for the (raining of a limited numbm of 
eurers at Guntur and it is suggcslod that this process should bo speeded up. 

Grading : It is highly desirable that somu kind trf imifonnily in grading 
shoxild replace tho present welter of systems. 

Tobacco is a crop of siioli value that It would 7 >ny to use on it. artificial 
manures aud the exact formulas for different soils ebonid bo worked out and, 
applied as soon as possible. It may also pa 3 >^ to use h^dirid seed and thus exploit 
hybrid vigour in tlie Bame way as has been done willi rauixo in' the United’ States 
of America. Preliminary work on this, has already been done at Pusa and Guutur. 
Daring the cold ■w'^eather of 1943-14 tho most promising bj'brids will bo tested 
on a field scale. - 
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Given these oondilioos, wo may look forward to n total acreage under 
•cigarette tohacoo of 200,000 acres which should give us annually 150,000,000 iL 
of good flue-cored tobacco. 

As regards tobaccos lor other purposes, I suggest that, for the moment* 
they bo left alone, and when the cigarette tobacco business is on a sound footing* 
"WO may turn our attention to them. 

17. Fruits and Vegetables 

In Chapter I, there is given ft table and graph of fruits and vegetables* 
including root crops. This is unsatisfactory. It is necessary to have really 
accurate statistics for fruits and vegetables separately. It is indeed highly 
desirable to have statistics for the areas under diGTorent ItiliJs of fruits and vege- 
tables. ' 

PBL’lTS 

In the early days of the Agricnltural^Departmonts in India, fruit culture 
'was neglected, except at a few places. At Pusa, Quetta, Lyallpnr, Peshawar, 
Poona and Kagput a certain amount of work was carried on. Prom 1983 the 
Imperial GouncR of Agricultural Beseaich began to finance provincial and 
state schemes on fruit research and these are now in existence in Madias, 
the United Provinces, Bihar, Orissa, Coorg, the Punjab, the Central Provinces, 
Assam, the N.-W. P. P., Hyderabad State and Mysore State. Bi addition, the 
Imperial Council of Agricultural Bebt:.irch financed, for several years, a 
fruit preservation sohome in the Punjab, is still financing (from year to year) 
another scheme connected mainly with fruit and vegetable preservation at 
Lyallpur and a similar scheme at Quetta. In addition, it financed for several 
jeats cold storage research schemes at Poona and Lyallpur. 

Boseorch in fruit growing is slower in giving results than work on annual 
orops, since with one or two exceptions, fruit trees do not start bearing before 
the third or fifth year and are seldom in Ml beoring for another five years. More- 
over, they aro widely spaced, occupy a lot of ground and so offer difficulties in 
(1) getting sufiioient space for an effective experiment station, and (2) providing 
enough trees in order to get statistically significant results from experiments. 

Work at the various stations has so far been concerned largely with (1) 
the Gomparison of different varieties, (2) the comparison of different rootstocks 
on which to bud or graft, (3) the teclMgue of vegetative propagation (budding, 
grafting, etc.), (4) the treatment of certain fungus and insect pests, (6) systems 
of pruning, (6) application of manure, (7) application of water, and (8; the physio- 
logy of flowering, particularly in the mango. 

Although, BO far as fruit trees are concerned, wo have not had the same 
spectacular results as in plant-breeding or plont management of the annual crops, 
yet there has been gathered a useful body of knowledge which has been made 
available to the public iu the departmental leaflets of various provinces and states, 
and in such publications ns tbe Pnvjab Fruit J ournal. It cannot be said, however, 
that there have been any really big mass effects of the research so far done. 
’Phroughout very largo parts of India, the orchards remain in an uncared-for 
condition, pruning is either not done or done unscientifically, there is no treatment 
of pests and diseases apd the fruit when produced is either of very poor gnality 
or else astouishiugly variable in quality. This state of things has been discussed 
repeatedly by horticultural workers); but tbo plain fact of tbe matter Ls that, 
except possibly in tbe Punjab, district staff is not provided for producing on a 
large scale the mass improvements which are possible. Plentifol all-tho-year- 
|K>und supplies of fresh Bmit are highly desirable from the point of view of 
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nutrition and also as a proOt-tnaliing iaveBlment to those in a position to invesh 
money over a long term in fruit-gro'wing. 

The marketing of certain fruits has been dealt "with in one or two reporta 
of the Agricultural Marketing Adviser (e.g. gi'apes, citrus). One of the main 
difficulties is the fact that fruit plantations are often small in estent, and widely 
scattered, making collection, packing and grading difficnlt. Where f]^t>growing 
has been taken up on a larger scale, ah for example, in certain parts of the Punjab 
and at one or two of the large holdings of rich Saswad Mails in thd Deccan Canals 
area of the Bombay province, things are, on the whole, better done, bnt there ia 
still tremendous scope for improvement. 

The provision of cold storage at assembling centies and also in the 
Iwger centres of distribution would prevent the present cycle of gluts and scarci- 
ties which characterize trade in most fruits. There are enormous improvements 
to he made in the actual trade system. These have been dealt with in the 
Marketing Beports just mentioned aUd also in the Beport of tM Committee on the 
Improvement in the MurTtelirng of Fruits and VegetaVles in the town of Bombay by 
Cheema and Shirname, 1934, and A Burvey of the MarJeeHng of Fruits in Poona 
hyD.B. CadgilandV. E. Gad^. 

It is impossible to fix, even approximately, targets for fruit production^ 
since we have also little accurate knowledge of the present outpnt, the present 
demand, the amount and nature of fruit that is preserved as jelly, jam, chutney^ 
juioo or canned fruit. All one can say is that the possibilities are enormous, 
provided (1) so far as 'proBerved fruits and fruit products are , concerned, wo 
can stand up to competition from fo-eign products, and (2) both the quality of 
the fresh fruits and the methods of their marketing are greatly improved. 

Fruit associations have been formed in one of two provinces of which tho 
most live appears td ho the Punjab Fruit Development Board, but the Fruit 
Growers' Association of the F. P. also appears to make itself felt. 

Since the beginning of the war, much attention has been given to th& 
dehydration of fruits. But, so far as is known, such large-scale dehydration 
is limited to one or two plants operated on behalf of the Government in tht 
N.-W. F. B. 

Surveying the whole field of fruit development, one gets the imprecision 
of much Uncoordinated activity, full of promise but a good deal of it xathm 
academic and all badly reqiiiring to have more and better attention both from foe 
centre and the proyinoes and states. 

VEGETABLES i 

It is understood that the Agricultural Marketing Adviser’s stafi' havn 
in preparation a report on the marketing of vegetables following on a short survey 
of the supply, demand and utilization of vegetables in India. Some such survey 
‘ was badly requited, for relioble data regarding vegetable production, in India^ 
axe non-existent. The wax brought a demand fox fresh vegetables and revealed' 
the extraordinary difficulty of supplying them, partly due to the scattered 
and unorganized nature of the business, partly due to the many different varieties 
grown and partly due to the wartime lack of seed. In 1942, the Imperial Cruneil 
of Agricultural Besearch published a very useful bulletin on-‘Vegeta'bU Grmoing in 
Delhi Province, giving detailed instructions which ate applicable practically 
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anj'wLere in Northern India. Of vegetables groTm in India, ■we may recognize 
the following classes, being those mentioned in the publication jnst named: 

(o) Beans and peas. These have been grown in India for generations 
and the seed supply does not ofier much difficulty. They are also grown ^on a 
large scale as field crops. 

(6) Tuberous and root vegetables, viz. carrots, beet, radish, potato, turnip, 
sweet potato, artichoke, globe artichoke, parsnip, salsify, arvi or fflioj/aii. With 
the exception of the potato and sweet potato, these are grown on a smaller scale. ‘ 

(c) Gourds and pumpkins, of which there are numerous indigenous varie- 
ties. ... 

(d) Yegetables which are the fruits of the plant concerned ; Lady’s fingers, 
brinjal, ohillies, tomatoes. 

(e) Salad vegetables : lettuce, mustard, celery, cress. 

(f) Leaf and stem vegetables : cabbage, cauliflower, knobl-kobl, onion, 
garlic, Brussels sprouts, spinach of various kinds. 

(g) Flavouring and seasoning vegetables such as mint. 

The cultivation of vegetables other thou those grown on a field scale is 
usually carried on by a gardening class with some hcreditarj' skill as a profitable 
occupation in the neighbourhood of large centres of population. A plentiful 
water supply is essential and soil which must cither he rich or should have a good 
uupply of manure. 

The Punjab is the only province which has a specialist officer dealing with 
vegetables. There are many varieties in practically all the vegetables. Even 
the so-called European varieties have got indigenous types which have been 
in the country for a long time and have got adapted to it. Up to the war, tlio seed 
supply of vegetables other than those peculiarly Indian, such as the gourds and 
pumpkins and brinjals, was obtained from the United Kiigdom,- the United 
States of America, Germany and Australia and the cessation of these supplies 
bore very hardly on the seedsmen and on the vegetable growers in India. The 
situation is still by no moans satisfactory, although the difficulties have been 
partially got over by (1) the rapid development of vegetable seed production, 
particularly in Kashmir, at Quetta and Snbatanpur, and (2) the import of a 
certain amount of vegetable seed under Lease-Lond. 

But it is to be feared that those who ore now practically monopolists in 
vegetable seed are exploiting their position and it is a fact tliat the level of 
prices for vegetable seeds is extraordinarily high, j 

The Food Section of the Supply Department has gone in for dehydration 
of vegetables, hut I have no figures regarding the areas in which dehydration 
has been done, the typos of vegetable dehydrated ; the total amount of the 
produce, nor how t e stuff produced behaves as to either nutritive value or 
keeping properties. 

It is impos.sible to fix any kind of target as regards quantity, quality 
■or distribution of vegetable cultivation in the future, and like fruit-growing, it 

^ demands much closer scrutiny and control by the contra and the provinces and 
states. 

, 18. Potatoes 

t j 

Technological possibiUties of development are along three lines ; 

% - (1) The production of seed potatoes free from disease in the broadest ‘ 

sense of the term and true to variety aud type. ‘ 
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(2) The elimination of fangns diseases winch attack the plant in the 
£eld. ' 

(3) Improvement of seed stofage> inclnding prevention of storage rots, 
.prevention of insect pests, particularly the potato moth, the utilization of cold 
storage and the devising of storage facilities in areas where cold stoi'es are at 
present out of the question. 

The varietal position has been thoroughly studied by Dr. B. P. Pal, Imperial 
Economic Botanist, and Dr. Pushkar l^ath, in charge of the Simla Potato-breed' 
ing Station. Potatoes were probably introduced into India about the 17 th 
'Century. Varieties thus introduced have become thoroughly ncclimati zed, 
are grown over wide areas in India, have lost their original names and are usually 
known as dost varieties. In collaboration with the Potato Eesearch Station 
at Orraskirk in England, some of the most important of the desi varieties have 
been identified. The varieties, grown under a great number of different names 
in India can be reduced to three main types mainly grown in the bills. These 
are No. 1, commonly known as Phulwa or Patna White, No. 2, commonly known as 
Darjeeling Bed, No. 8 commonly known os Golo. 

Itt the hills in Northern India, Magnum Bonum, Eoyal Kidney and Up-to- 
date (locally called Numbri in the Punjab, and Long Keeper or Garud in tho 
United Provinces) are popular. In tho Madras Province, practically the whole of 
the potato-producing area, which is in the Nilgiri liills, is under the variety Great 
Soot. Previous to tho war of 1914-18 and in tho interval between that war and 
the present one, large quantities of Italian potatoes were imported into Bombay, 
mainly froih Naples, and wore used os seed for potato cultivation in the Bombay 
Province and in Sind, The first Great War and the shortage of seed result- 
ing therefrom led to useful research by Mann, Nagpurkar, Ajrekar and G. S. 
Kttlkarni into methods of storing potato seed and into the question of protection 
against storage rota an d storage insects. This knowledge, reinfotoed by oTiperionce 
in the meantime, has been recently applied'by Dr. B. N. Uppal in similar work 
carried out at tho Poona College of Agriculture during the present war. Fungus 
diseases* attaolung the plant in the field vary from place to place. In the Bombay 
Province, for example, and in the ‘plains’ generally, blight (due to Phytophthora 
infesfans) is unknown, whereas this disease is common in the hills of tho Punjab, 
the United Provinces, Bengal and Assam. Early blight, caused by Altcrmria 
Solam is common in the lulls of the Punjab hut normally not so severe in the 
United Provinces hills. On the plains it has been observed in the United Provinces, 
tho Punjab and occasionally in Bihar. The Bombay potatoes suffer a good deal 
■from soil fungi such os Fusarivm and Phizoctoma, both of which can also be , 
■storage rots, and from a bacterium that infects tho tubers from the soil. 

V Tho potato moth is comparatively easily dealt with by fumigation with 
petrof in simply coustructed iron chambers. > 

The Simla Potato Experimeni Station financed by tho Imperial Council 
of A"i iculhural Research contains valuable colleclions of potato varieties, 
many of them from the original homo of tho potato in South Amorioa (mainly 
Chile, Peru and Bolivia), collected by Tarious expeditions, Russian, German and 
English. The Imperial Conrcil „of AgriculCnval E»’‘f>arcli was largely responsi- 
ble for financing the last-named expediton, - These varieties have been used for 
crossing between themselves and with desi hnd English varieties and some of 'the 
hybrids are now ready for multiplication on a larger aonle. The^main difficulty 
«o far has been to find land and facilities for this multiplicntioh at a height 
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intermediate behreen that of Simla and the plains ‘where the potatoes will 
largely be grown. This wort needs to be expedited. 

The main canses of the so-called dotenoration or xaniung out of potato 
varieties are virus ; diseases. These diseases take the foremost position, firstly 
because of their heavy toll on yield which may suffer 92 per cent loss depending 
on the causal virus ; secondly, because there is no other way of controlling them 
on a mass scale except by the certification system ; thiidly, bccuase of their 
highly infectious nature. • 

The plants raised from infected seed tnbers serve as a source of infection 
and the majority of virus diseases cannot be discenTed in the tnbers themselves 
and none of them can bo determined with occuracy.in this way alone. Con- 
sequently, for the production of disease-free certified seed, plants have to be 
examined several times while they are growing and seed plots intended for certi- 
fication must bo isolated and located in places where conditions for natural trans- 
mission of these diseases are unfavourable. A majority of these, diseases are- , 
transmitted by sucking insects, i.e. aphids, etc. The localities where these 
insects are either absent or occur in extremely small numbers and where the 
conditions for their movements within the crop are nnfavonrahle are most 
fauitahle for the production of disease-free certified seed. 

^ At the request of the Imperial Council of Agricultural Besearch Dr. 
G. Watts Padwick, Imperial Mycologist, suggested such a system of seed certifi- 
cation for India, if India wishes to see a prosperons potato industry based on 
sound foundations, and the Imperial Council cf Agricultural Besearch has for the 
last tvo years been financing a survey for the purpose of discovering areas where 
natural transmission of these diseases is negligible or low. Dr. Fadiuick and 
Dr. E. S. Vasudeva, Assistant Plant Pathologist, have discovered that 
certain localities in the higher hills are quite suitable for this purpose and that 
the average aphis incidence on the potato crop as observed during this period 
varied from 0 to 4 per hundred leaves as against 750 (highest) per hundred leaves 
observed on the plains. ,,CertBin localities on the plains also show a low^aphia 
incidence daring the first main 'crop and would seem quite suitable for the 
multiplication of the nucleus disease-free seed produced in the hills, hut this needs 
to he confirmed in subsequeut seasons. ' 

In tbe light of the information obtained, the Imperial Counril of Agricul- 
tural Be<eairti has decided to establish a central station in the higher bills for 
the production of nucleus disease-fiee ceitified seed which will he later 
multiphed on tbe plains by certified growers under the supervision of inspectors 
trained by Dr. Padwick at the Imperial Agricultural Besearcb Institute. 

Cold storage of potato seed is definitely a success wherever it has been, 
tried. Potatoes either for consumption or seed can he kept in cold storage at 
85° P for at least nine months and are in no way affected as regards their germina- 
tion or yielding capacity by such treatment. This is the ideal way of storing- 
seed potatoes through the hot months in Eidia. Any other system involves a. 
porcentageof loss which in the most favourable circumstances will not he less 
than 10 and may be up to 60. 

Manuring Potatoes in all countries respond very markedly to manure. 
In both Britain and India the best results are got by farmyard manure. In the 
hfilgiris, there has been a good deal of manuring with artificials and there sulphate 
of ammonia and calcium superphosphate have been used, tlie plants appearing . 
to require phosphorus. The Madras Agricultural Department at one time alsoi 
sold its own potato fertilizer mixture. 



105 


The manures foxmd mosb suitable, as a result of experimentation, in 
seretalpota^o-gro-vring areas are ns follo'ws : 

.Pro»i«c6 Manures and fertilizers {quantities “per acre) 

Assam . . Moifos 22S th.-^sulphate of potash 225 lb. 

Bombay . • Farmyard manure 18,000 Ib. and 200 lb. of sulphate of 
potash, superphosphate and sulphate of ammonia. 
Madras . . Farmyard manure 6,000 lb.+I,610 lb. of Nanjanad 

mixture (600 lb, groundnul^cake, 850 lb. steamed 
bone meal, 396 lb. conoentrated super and 224 lb. 
sulphate of potash). 

Bihar . . Ammonium sulphate, superphosphate and potassium 

sulphate sutBcicnt to give 76 lb. of 35 lb. of Pg Oj 
and 75 lb. of K,0. 

United Provinces 200 mnunds eoudnng + 20 mannds of castor-cako. 

Yields : O'lio following are a fow oxamplct, of tyinenl yields of manurod. 
and unmnnured potatoes in the same aicns : 

Pivvince Yield iu lb. per ai rr of mniiured and utr 

mavurtd potatoes 

Assam .. Manured .. 10,140 

Unniamired . . 7,590 

Bomliny . . Manured . . 16,324 

Unmnnured . . 7,000 

Mndirv*- Manured 20,000 

Unmamived . . 3,275 

Bihar .. Manured 14,000 to J6,000 

Unmnnured , . Figaro not available 

United Pi'ovincps Manurod , . 10,944 

Unmanuicd .. 5,776 

Prospects : Given di-sonse-fiee seed-potatoos and suitable manuring, tho- 
production of potatoes on the existing acreage can bo doubled. 

Section II: LIVESTOCK 

Chapter 1—LIVF.PTOOK: PRODUCTION 
Every animal has a certain inherited capacity for production and this- 
will bo expre-i-ed in full in its milk peld, wool, work, etc., if the efivironmoat 
in which it Jives U ideal. Tin* ueinal ]»rodnrfion will ho shoti of the full inherited 
capacity to the oxtojil to ''ahieh, the environment nl Conditions avo short of tho 
ideal. For cxajnining livestock produotioh, thovoforo, (he proseul divi*^ion of tho 
conirtry into provinces and statos on the haBis of Udministrativo conveniefaco is 
not suituble. It is necessary to "divide tho cobiltry into regions according to 

t 
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■enTirosmcnt. Climate, being the mein and immutable factor of the environment, 
affords a reasonable basis of division, and accordingly India has been divided 
into 'three climatic regions as indicated in the attached Statement L The first 
or the wet region has a rainfall of 70 to over 100 inches and comprises the weat 
•coast of India, Bengal and Assam. The second region has a rainfall of 80 to 60 
inches and forms the middle of India. The dry r^on witli rainfall of less then 30 
inches is made up of the north and the north-west of India. As can be imagined, 
•the conditions in the different um'ts which make up a region are hy no means 
identical. There are indeed wide variations caused by the physical features of 
the country, but broadly these three regions represent a gradation of the • 
geperal conditions which influence the elBciencj of livestock production. 

It may be pointed out at the outset that there are various difficulties in 
•dealing with the subject for the whole of India. Figures of the Livestock Census 
form the starting point of the basis of all estimates. A census has been taken every 
jive years, but every census does not cover the whole of India. In some years 
■certain provinces have not taken part in the census, and never has the census 
•covered the entire area occupied by the states. Again, in the latest census 
taken in 1940, figures are not yet available for the different districts of each 
ipznvince. There are other factors, like the periodical splitting of one district 
•into two, or combination of two districts into one, or the constitution of new pro* 
'vinces, etc. It has accordingly been decided to confine this review to British 
In di a (except in regard to sheqp) and to base all estimates on figures ascertained 
at the 1935 census. The variations in population are not very large at each 
•quinquennium, and if the estimates are taken to apply to 1940 the error will not 
•he considerable. An attempt was made to get out graphs showing the infiuenoe 
•of epidemics of disease and famines on total population, but notliing worth 
■having was obtained. 

A reference may be made to the sources from which the figures in the 
-accompanying statements, have been drawn. Population figures are taken from 
the livestock census or from the agricultui-al statistics of India. Areas under 
•cultivation and areas under fodder crops are also taken from agricultural statistics. 
The JSepori on tha MarIceHng of Afilfe in India and the Village Enquiry Ecfort 
(Miscellaneous Bulletin 22 of the Imperidl Council of Agric ahural Hesearch) 
axe the main sources of information regarding milk production. Certain figures 
-in the marketing report were found unacceptable, and adjustments were made 
■in the figures renting to production. The census report of 1940 and the Beporl 
■on the Marlceiing of Eggs in India are the main sources of information relating 
to poultry. Here again discrepancies were observed between figures in the two 
.publications and adjustments had to be made from the available information. . 
The Handbook on the Quality of Indian Wool and the annual reports of the various 
sheep-breeding schemes working under the Council were made use of for informa- 
tion regarding wool. Other references utilized in the preparation of these state- 
jnents were the papers relating to the Fodder and' Crazing Gomnuttee of the 
Imperial Council of Agricultural Hesearch, the brief prepared' for Hr. Wright, 
the human Census Bep'orts and proceedings of ttie Animal Husbandly Wing 
jneetings. , 

Production 

(a) Cattle : Production of milk and work ore the two main objects of keep* 
ing cattle. Statement II shows the output of these two. It is estimated that the 
•capacity for milk production is 370 Ib. in region 1, 462 lb. in region II and 778 lb* 
jn lefpon HI. A total of 18,086 million lb. of milk is produced annually by tha 
•3T x^Iion cows available in British India. 
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Xhere ate 49 milliou bnllooks in Brit^ish India cnltivating a total of 264 
million acrP5- Their copaoity for work varies from 7* 0 acres cnltivated per pair 
«of bnllockg in region I to 19 ' 2 cores in rogion III. When divided over tho number 
'Of plonglis in each region, practicallj llio same figures are obtained. 

»■ * 

(&) Buffaloes J Buffaloes supply only milk. ' There are 16 million she* 
‘buffaloes produiung 18,296 million lb. of milk por annum. Thoir milking cepneity. 
varies from 732 lb. in rogion I to 1615 lb. in region III, which would seem to show 
that onr worst she-bnlTaloPS cro ns good milk producers ns our host cows. 

(o) Goats : There are 38 million goats in British India, but it is estimated 
that only 16 por cent of them are millced. The rest ate males or young stock or 
-are not milked at all. On an average milch goals yield 200 Ih. per annum. ' Here 
-also rogion I is the poorest, with nn average of only 71 Ib., wliile region III gives 
an average of 297 lb. per annum. 

Milk production'. Bor convenience of refetonoo milk produced by the, 
•different Species is put together in a separate table, Statement HI, and the pro*/ 
dnclion in ounces is compared per day per head of human population. Assam* 
.ing that all tho milk is consumed in tho region in which it is produced (which it is 
not), the daily per capita consumption varies from 3 oz. in region I to 12 os. in 
region III. 

(d) Sheep i In the case of sheep, the regions have bOen slightly rearranged 
with a view <o bringing out the importance of high altitude sheep, which arc 
.•good producers of wliito wool. Since laige qnnnlities of wool are produced in 
Indian states tho latter have also boon included in the respective regiorfs in the 
•case of sheep population figures only. Begion II has been subdivided, the areas 
-of Kashmir, the North-West Frontier Province and the hilly tracts of the Buited 
Provinces, tho Punjab ond Bengal being grouped in a subdivision, re^on Hb. 
It will bo seen from tho statement that there is a total of 47 million sheep in India 
.producing in tho aggregate 85 mfllion lb. of hair and wool, white and" colourod. 
Out of this, 36 million lb. is white wool producod in regions 115 and HI by 22 
•million sheep yielding 68 million Jh. fleece of varying proportions of modullation. 

t 

Poultry : It is estiinatod that there are 74 million fowls and II million 
•ducks in British India or a total poultiy population of 86 roillious. The figures 
-are obtained from the livoslook census of 1940, tho Marketing Report being used to 
fill up blanks in census figures. It is (»timatod that they produce 1,814 million 
eggs per annum or 7* 209 eggs per year per head of human population. The 
‘figure is 12'6 for region I,‘6'7 for region II and 8*6 for region III. Bgg pro* 
duction is.thns comparatively highot in areas whore other forms of livestock are 
^poor and vice versa. 

Manure producliott : Statement IV contaius un ostiinato of tho amount 
-of cattle manure produced annually. There ore very fow data for worlaug out 
-an estimate. Tho figures may he taken only ns n rough approximation. A 
totalof 809'6 million tons of green manure appears to bo produced annually, two* 
•thirds of which is estimated to bo used as fuol. The Imlnnoo of 279*8 million tons 
‘pr 1 ton per aero of cultivated land is avnilnblo por annum tor fertilizing the soil, 
sin addition, there is the manure available from goats and shoop and other 
-.■animals. 
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Fodder Production 

The first ton columns of statement V indicate the amount Of feeds avail- 
able in British India. It is divided into two parts : Boughages and Concentrates. 
Boughages consists of (o) special fodder crops like berseem, jowar, etc., which 
are cultivated, (h) the natural grasses available and (c) the straws of food crops. 
As will bo seen from column 8, the amount of roughages available works out 
to 7*87 lb. drj" per head per day in region I, 9-52 in region II and 15*17 in 
region HI, the average for British India being 10*00 lb. 

Concentrates available consist of oil cakes, seeds, bran and pollard. The 
quantity available per head per day is 0*14 lb. in Begion I, 0*19 "in Begion 11 
and 0*89 in Begion HI, average for British India beihg 0*21 lb. In preparing 
this statement the entire production of seeds is assumed to be crudied. except 
cotton seeds, of which one fourth only fe crushed and thb rest is fed whole. 

To mako the estimate as conservative as possible it is assumed that the 
entire cattle feed produced in the country is available to the adult bovines. Such 
an assumption allows for anj* possible omission of stray sources of supply of cattle 
feeds which may have escaped onr notice and makes our estimate less vulnerable 
to the criticism that in our zeal wo are exaggerating the deficiency and pitching 
our demands too high. 

It is assumed that the average live weight of cattle is 500 Ih. in I region, 
600 lb. in region II and 700 lb. in region III. In terms of dry matter the daily 
roqni'omonts per head (at 2 to 2 lb. dry matter per lOO' lb. live weight) will ho 
11*5 lb., 18*75 Ih. and 16 lb. respectively in the three regions. Out of these 
quantities at least 0*5 lb., 0-76 lb. and 1 *0 per bead per day on the average ^ 
the three regions should bo provided in the form of conoonlrates and the rest in. 
the form of roughages as shown in columns IS and 12. 

Chapter n— GEOW-MOBB-POOB CAMPAIGN 

There is nothing to report under this head on the livestock side, as the only 
commodity regarding which a special effort has been made is that of ghee, and nh* 
results are yet available. 

aiapter HI— POTENTIALITIES 

. i. Cattle 

•Milk : The productive capacity of Indian cattle os shown in Statement H 
relates to the general run of onimnls which live under adverse conditions of climate^ 
feeding and management. Such experimental work as has been done on a limited 
scale indicates that a milking capacity of a higher order is latent in them and 
can be developed by the application of scientific methods. There are four direc- 
tions in which scientific methods can be applied. These are : (a) feeding, (6) 
breeding, (c) management, and (d) disease control. 

Feeding is the most important of these items and is the factor which might 
he used to produce an immediate increase in milk production. Even a cursory* 
glance at the statement regarding fodder will show /that feeding is hopelessly in- 
adequate. It has been observed that ordinary village cows will produce on an' 
" average 50 per cent more hiilk per head if they are„ maintained on an adequate* 
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■ration. In villages, in geiieralj more than half this increase may be expected by 
better feeding, and the output shown in the t able might be increased by 30 per cent 
immediafely. 

Improvement by breeding bj* the use of pedigree sires is a comparatively 
slow process. In the case of well-dedned breeds of cattle as are found in region 
in it has been observed that, in selected herds where systematic breeding control 
and extensive culling have been practised, the average yield has been increased 
by 400 per cent in about 25 years’ time. The improvement in the first generation 
of progeny from village animals is, however, only 16 per cent and this figure is 
being t alien as the average potontialitj* imder this head. It may, however, be 
pointed out that such data ns are available, relating to grading up work with 
lafge numbers of village animals in poor regions, such as in the Anamalai hills 
(South Indio), and Bhadri Raj (United Piovinces), indicate that a minimum of 
100 per cent- increase otm ho obtained in the first-cross progeny of imported balls 
from the local cattle. 

There arc several aspects of management which will increase the efficiency 
of milch cattle. It is not possible to assess all of them. One important defect 
is that the calving interval of village cows is 18 to 20 months on tho average, more 
than half of which period is dry. By sldhed man.agomcnt it should be possible 
to breed from them earlier and reduce the dry period by at least (hree months. 
This unll improve production by a minimum of 15 per cent. In farms the average 
•calving interval of purohn.sed animals has actually been brought down to 14 months; 

Contagious diseases like foot-and-mouth disease and parasitic infections 
affect milk production considerably. 

Diseases like rinderpest result in mortality. It is difficult to estimate the 
loss with any degree of accuracy, but we shall ho on the safe side if it is estimated . 
‘that better control of disease will result in an increase of 15 per cent. 

The ahovo are the four aspects of cattle improvement whore scientifio 
knowledge can be employed with success for increasing milk production. Tho 
dnereases may he summarized ns under : 

Per cent 


Poeding 


• m 

• » 

30 

^reeding 

.. 

« • 

* • 

16 

Honagement 

• * 

• • 

» « 

16 

Disease Control 

* • 

« « 

» • 

15 


t 

Total 

• • 

76 


Buffaloes 

Milk : Before proceeding to consider work-cattle wo may examine to what 
extent milk production of buffaloes and goats can be increased in a similar way 
by the application of scientific methods. 

Feeding ; It has generally been observed that village buffaloes are fairly 
well-fed and that the actual increase that can bo obtained by better feeding is only 
about 16 per cent in these animalp. 

Breeding : The improvement possible by tho use of pedigree sires will 
l)e the samo as noticed in the case of cows, viz. 1 5 per cent in tho first generation. 

Management ; The average calving , interval in villages is 18 months, 
but unlike cows 10 months of this period are wot and only 8 dry. This dry period 
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can, however, be reduced as in the case of cows, and 15 per cent increase in milk, 
production expected. 

Disease control i Will result in the same improvement as in cows, viz.. 
13 per cent. 

This gives a total potential increase of CO per cent. 

3. Goats 

Extensive evidence is not available in. regard to the potentialities of im- 
proving the luillt piodnolion of goats. The geneiol all-India average for goats 
is 200 lb . milk per head per annum. Work done in farms has shown that an average 
of 400 lb. or n 100 per cent increase is quite possible. It would therefore be 
quite sate if w e assume a polentiabtj of 50 per cent increase in the milking capacity 
of goats. 

I'hc above moienses will alter the production of milk to tlio figures given - 
in Statement 711 (n). Iho milk available per head of human popniation will 
incieaso to 3*2 oz. iu region T, 10‘31 oz. in region II and 80 oz. in region HI. I'his 
is still less than the minimum plijisiological lequirements in regions I and II, but 
is Bufiioicnl in region HI— in fact it ndnritsof a snrplu.s tor export from this 
region, if 15 oz. is taken ns the hguro to aim at. 

4. Work 

' Ko yardhlicli bus us yet been brought into pt.rcliue in India for meusuring^ 

the efiiciency of bullocks for work, and no records have been maintained. Tliore- 
is no doubi, however, that scientific methodc of feeding, breeding, and better 
disenso-conlrol would improve the working cibetency of our bullocks. In the 
ahscuco of any numerical measure \y' shall nut be mrjuslified in applying to- 
bullocks the figure of improvement in work corrc^porr^lmg to irnxnovcincnt in 
milk production noticed in their dams aird »^stcl^, excluding improvement due- 
10 shortening of dry periods, r.e. GO per cent, and the result of applying Uiis figure 
is showrl in column 4 of Statement VII (c) These figures show the extent to 
which work-ing ellicieney con bo improved. We moy take 20^ acres ns the largest 
orea which a pair of bullocks can raanago, owing to tho tirrio factor which intrudes 
after a certain level bos been reached and this standard has already been reached 
in region III. No further reduction in numbers is therefore possible in tbftt 
region. In tbo other two regions tho material available is incapable of rdsing to 
the level of 20 acres. Their eflicrerrey can, however, be increased by CO per cent 
of the present Iwel, and if Uus is done tho emsting rrumbers of hullock.s can be 
roduced by 4 millions in region I and 10 millions iu region II, provided Ihero is 
some consolidation of holdings or some system of co-operative farming is intioduo* 
ed. Such reduction wril materially reduce the pressure on fodder, whic^ is very 
great at present in these two regions. 

5. Wool 

Since tho chief function of slieiii is to produce while wool, this has been 
taken as the basis of estimntijig poti'iitralitie',. In region I the population of 
sheep is so small as to be ncgligiblo. In ngion 11 (a) sbeep are largely coloured 
or produce only bnir. with the exception of the corner, particnlarly 

Kathiawar, where white carpet-wool pioducing sheep aro avoilahle. Only 
regions II (b) and HI produce while wool, and it has been estimated that their 
production might be increased at least lOO per cent by scientific feeding, breeding, 
management and better disease-control. The potential figures ate given in State- 
ment VII (d) end show that wo might well reach a production of 72 million lb. 
of white wool in a year. 
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6. Poultry 

It has been estimated that tlie annual production of eggs from indigenous: 
hens in India can be increased by the application of scientific methods from 50 to> 
180 per bird or by 1 GO per cent. At least half of this Or an increase of 80 per cent 
is quite possible in tho country as a whole. Statement VII (e) shows figures com- 
puted on this basis. Tho total production will then rise to 12*98 eggs per year 
per bead of hamaa population, with a maximum of nearly PS in region I. 
Fodder Production 

As will bo seen from Statement V, after making full allowances for the 
fodder available at present, there is a deficiency in both ooncontmtua a id. 
roughages. The actual figiuros arc given in columns 16 to 19. It will bo sootl 
Ibat the available supply of coneentrnlcs and roiigbagos arc sulBoiont lor only 
29*14 por cent and 78.6*3 per cent rospootivcly. of tho o-visting population. 

In tho above ostimatos no allowance has been made for forest grazing. 
There aio 85,000 square m.loH of forest grazing in India, but this is accessible 
to only a small percentage Of animals. This souroo can, liowovor, bo developed. 
ondresorvo.sof fodder can bo built up against famiucs. 
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Slntrmpnt 1 

Areas inoliwlcJ in three Iiivoslook Kegionb Of India 



n 

so— 70 in. 


m 

lindn SO in. 


Anns in (liflirent I'nir’Mcn' 


(li Moiiitu 


(2) Borihaif 


(S) Coorf 

(1) Btnnnl .. 

(Sj Afam 


(1) Bilinr 

(2) Oripm 

(3) Con‘nl Provinces.. 

(4) Unitci Provinces 
(.'it Meirci 


(C) Bombay 


(1) Panjsb 

(2) N.-W. E.P. 


(3) Sind 

(4) Batuchisian 

(5) Delhi 

(0) AJmcr-Mcrrmra 
(7) BoraVvy ‘ 


(8) Madras 
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6. ICansm 

, Dombsy rily 
Bombsy Suburban 
N. Kanam. 
ICoInbn. Thauiv 
Batna^ilri 
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Do. 


WboK 

Bo 

Do 

Do. 

Cb!ni>kpnt 

Chittoor 

Cmmbatoro 

East Godavari 

Gsnjsra 

Guntur 

KlMna 

Madras | 

Madum 
Netlorc 
KPsn* 

K. Arrol 
tlamnad 
Ssirm 
S. Arcot 
Tnnjoro 
^nnovdly 
Tricblnopolr 
Tirajronatam 
Wpsi Cfodscari 
Abmcdabad 
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Sunt 


Areas in difljecfl State i 
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(2) (Tmtanm • .. Do. 
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(•'i) Bengal Slalet 
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Do, 

Abmednaoar 
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Bijapnr 
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(1) Msporo 
(S) Kavliinic 
(3) Gilgit Api'ncy 
(M Ocutml India 
(!>) Gnalior 
(8) Ilydetnbnd 
Adilabsd 
Aura non bad 
Bkir 
Bidnr 

Knsimnagar 

Mutak 

Hander 

Dirninabsd 

Oi-maiiabad 

Farbham 

(7) Bnrods 

(8) Ftifes of Western India 
(D) BaJputaniWPalainpnr 

(10) Snndnr 

(11) United Fcovincoi States 


(1) ByArrotail 

Alrat-ilieldt 
• Gulbi-ijri 

Hydcmlnd City 
Sralibubn iper 
Knlponds 
. Itaicbac 
Wnwngu! 

(S) Deccan States, dscept 8awant« 
vrndi ' 

(3) Itajputana except Palanpnr 

(4) Puniab States 

(5) Sr.-W. P. P. States 
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Siatcmeni II 
Livestock production^ 


Xtegions 
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Milking 

capaeitj’ 
lb. per 
Lead per 
annum 
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1 

Q 

3 

4 

C 
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1 
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370-0 

4,088,005 

48,000,519 

12.084.320 
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XI 


20.440^022 
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0,40.7,002 
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28,071,014 

0-8 

m 


0,704,018 

773-7 

4,483,230 

78,108.901 

8,100,782 

10-2 

BriHtli India 

- 

37,27.7,105 1 

484 

18,030,387 

261,000.604 

48,028.125 
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(6) Bctpaloes 




I 
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611,835 

• * 

• • 

• • 

ir 

• • 
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. • 

• • 

• • 

ra 
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.. 

•• 
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Brilieb India 
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•• 




W 
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I 
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7.3,084 
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U 
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602,371 

t* 

• • 
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10,027.802 
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•• 

Sritisb India 
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37,080,050 
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a • 




*Oiil]r 16 per ceav or the soote ptodneo mtIK. 


(d) StaiiT' 


Begion 

1 

Niimlicr of 
(htep 

Average 
pnnunl 
yield 
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SiaUment IV 

/^nmiitl produotlon of Cattle Manure in British Inlia* 
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Animal Husbandry Production in India 

- Potekmauties 

Estimated increase in prodaotion that may bo expected as a result of tbc* 
application of scdentifio methods 

Statement VI 

Potontialities of each species of livestock 



Species 

Potenlialilies of increase 
expressed as a percentage 
of present production 

CatllO'milk 


75 

Cattlc-Tvorldng cQioicncy 


CO 

BuiTalocs-iuilk 


60 

Gonts-inilk 


60 

Poullry-egqt; 

\ 

80 

Sheop-Avool 

Statement VII 
Potential prodnclion 
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5-20 
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.. 

S-ll 

t-91 


io*ni 
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7’ 51 

11*08 


20-15 

India 

•• 

5*41 

1*99 


10*70 


(6} Xoo I’noDvcnoK 
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n-illiini 
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Kiimbcrof 
eggs per 
head of 
Jiuni*u> 
popaUti.n 

^ •« ■« ok •• 

37-0 

1,5'1-n 

22»7.J 
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38*1 
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10*57 
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* 0*73 
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0*P8 - 
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85*43 

8,310*7 
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2,058,1.70 

11*40 

m .. .. i 

10,602,749 

00*. 71 

Total 

1 : 23620,888 

1 

72*00 


Sectioa in THE SHAPE OF THINGS TO COME 

The function of agriculture is to supply nourishing food for the iicopio and 
good quaKfy raw material for industry. In agricultliral development two oh- 
jectives must be hold clcarly’in view : (1) the abolition of the povertj’ of the 
cultivator, and (2) the abolition of fho poverty of Iho soil. 

Increased acre-yields are the indication that we are of tacking simultaneously 
both kinds of poverty. Increased not rotorns to the cultivator in cash or Icind 
mean that w’o are getting these increased yields at a relatively lower cost. A good 
beginning can be made by cutting out several kinds of waste and substituting 
parallel kinds of savings. These ate "woBte of fortilizing material, waste of ■water, 
waste of time, waste of labour, waste of soil, waste of money, waste of livestock, 
Each of these beads covers a good deal more than appears at first glance. Waste 
of soil, for example, covers uncultivated (though cultivable land), land cultivated 
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too seldom, land cultivated with on unsuitable crop, land that goes to the sea 
in floods, land fragmented. Waste of water covers water that goes to the sea 
that might be pumped, water that runs off the land that might be impounded, 
water spilt at iho well by inefficient water lifts, water from canals given in excess, 
failure to tap underground water by means of wells, nnd so with the others. 

In all aoking these kinds of waste, iiriorities must he worked out. These 
\\ill not bo the same for all areas, but in all areas waste of fertilizing material 
and waste of water will certainly rank high. _ 

In Cliaplor III, under each orop, suggestions havo been mido for obtaining 
letter results, maiulj' under the heads of varieties, manuring, cultivation methods, 
protection from peals nnd diseases. Such suggostions can all bo classified undoc 
oue or other of the above anti-waste heads. 

What organization is required to hare sneh work carried out ? I suggest 
thj utilization of all existing means first and building on these. Tho existing 
means arc the provincial and state Agricultural Departments and particularly 
their propaganda or extension sections, and the network of villagt orginizations 
(farmers’ clubs, etc.) assooiatol with them. Those provincial aul -.tate dopatt- 
m'^uts hare to ho enormonsly strongthoned in trained mon, in funds and in 
authority. Another existing agency which should bo utilized to the fall is that kind 
of ravn wlio is in control of anything from a single village teas nail .tato,tho man 
vatiously called iuamJar, jagirdar, sardar, lalnqdar, or ze nin Jar (in tho Bengal 
•led Madras sense), etc. In the Bo-nbay-Deocau and in tho Gajerat Division of 
tin Bombay Province those arc actually Or.lera, tho Order of the Sirdar? of the 
Deccan, and the Order of tho SnrJars of Gnjor.it, oxistin;in three classes of pram- 
denes, Ptrat, Second nnd Third Class Sir.lars. Apart froin these, wo havo also 
grantees, limited companies, managers of nnJividod oil ostites or zetniulariis, 
and so on, There is no lack of entities with at least the beginnings of organizatioi 
and the possibility of controlled collective action. 

It is becoming increasingly clear that most of tho anli-wosto moasoros can 
only ho carried out bj* collective action. Tho following are some examples: 

Soil conservation is a wholesale business. Tho bigger tho urea tackled 
the better. It is no use if one man constructs bunds in bis fields if that field is 
unprotected from wash delivered on it by untreated land above. It is lilflo use 
one mon swooping up tho grasshoppers in Lis field if tho same is not done over 
every field for miles around. It is no uso one man carefully weeding Orobancho 
out of his tohaoco, if lus neighbour lets it seed. It is no use shootuig up wild 
pigs in one village if, in tho noighbouting village they breed like rats. 

Even in activities where individual effort would seem to bo most rewarded, 
as, for PXiimpIe, in tho proper conservation of vegelablo waste material as manure 
and in tlio utilization of improved seed, there are groat advantages in collective 
action. Wlicre compost-making has really boon taJeea up on a big scale, it is 
often done oitlier on contract or by village servants. Collective uso of good seed 
has two main advantages : (1) onsuros a high reputation for tho area and a 

corresponding price for its product, and (2) makes year to year seed supply simple. 

If at tho moment e are not prepared to accept the implication that modem 
technological iQclbods demand the inoroaso in size of productive units, wo must 
at least admit that technological improvements are impossible Avithoub at least 
collective action by aggregations of units. Tins point is so clear that it must bo 
made an essential part of any improvement drive. While procosdiug with all 
necessary caution, wemusl not be afraid of JnvoLinga certain djigreecf compulsion 
to ensure such collective action. Persuasion by itself ig not etiaugh. 
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In pre-war India, there existed noj; only the danger hut the fact of the 
oultivator being bombarded by propaganda of all sorts by all kinds of agencies 
tbemsolves not working in any coordinated system. I suggest that the managing 
.agency (whatever it is) for an aggregation of productive units for agricultural 
.devolopiaent should also bo the vohicl? for the educational health and thrift 
drives which are likely to be put across with larger force than ever iu the post-war 
world. Unless theso various lines of improvement are linked up with and male 
part of agricultural devolopmjat, wo shall merely have a chaodc welter of com- 
pating propagmda with the cultivator bevilHu'ed .and soptical in themillloof 
it all. In conclusion, hero are .a tow facts and suggestions under the healings of 
some of the main anti-waste lines of action. 

JHantzring 

Indian soils are at a stage in which, on tho whole, there is neither increased 
nor diminished production. Judging from tho results of over 6,000 minurial 
<experimouls in India and tho variability in tho yields of no-manure plots, it is 
-probable (hat in most parts of India soil fertility is slabilized at a conpiratively 
low level. There are, however, indications that improved varieties witu a higher 
uptake of nuirients may depress this level still fiirlher. This being so, it is not 
dilHcull lo ensure increased 3deld by manuring and osp-'cially bj' manuring with 
nitrogen, for which tho land has the grcat.*sf hunger. I'he soureos of nitrogen 
•are; (1) farmyard manure, (2) compost made of vogetablo waste matter 
aiivl with a small amount of cowclnng, ns n * starter (3) urino ear'll rom cuttle 
byres, M) compost made from town ivfaso utilizing town night-soil as a 
• starter (5) green mounring, (C) oil-cakes, (7) bones, (8) molasses, (9) other 
fy).*ae of induPtrial wii (o tuch as cotton-mill waste not yet tested, and (10) 
411 tificinl manures, of which tlio main one is> sulphate of ammonia. 

Accejiling the position that Bio.str farmyard manure will still bo utilized 
as fuel, (ho logical course is to eraploj' a small amount of it as a ‘ starter ' for (he 
making of compobl. Tho objeotion lo compost-making, lliat it involves labour, 
jiuist be got over. If (lio Ohino-ie cultivator can apply to (he land ov6ry scr.sp 
of available fertilizing material, so can the Indian cultivaior. ft Is onlj' a matter of 
discovering tlio beat way to do il. Excellent compost has boon mndo in Bengal 
■of Matcr-h.vncinili and in sugnrenno areas of cono trnsli. This last compost is 
often made in siiii on the fields and with rain \\ater only. There is no single way 
of making compost which can bo regarded as the best in all circumslancos. If 
4lio principles are understood, a method can bo worked out for any material .and 
.any bCts of circumstances. 

As regards the possibilities of compost from town waste I give herewith a 
molo prepared by Dr. C. N. Acharj-a of (ho Indian Institute of Science, Bangatoro : 

* Tlie 3941 census figures show that cities and louTis of above 5,000 popula- 
tion in India posbcgs an aggregate urban population of 68 -SB millions; and tho 
■data collected bj'Dr. 0. N. Achnrya during the course of a j-ear’s worfcinBombay 
Province show that for every 10,000 of urlion population, about 1,090 tons of 
compost manure could bo obtained annually. Prom (ho waste of an urban popu- 
lation of fi8-8.8 millions, (horeforo, .it would bo possible to ijrepnre about 6 to 0 
million tons of good qunlitj' compost mimuro every year. 

, In addition to tho bigger towns of above 5,000 population there are a largo 
aiuniber of modium-sivfed towns hclueon 2,000 and 5,000 population luanagod by 
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muiiicijnlitics or Tillage pancliayats, which possess sanitary staff foe the collection 
of uilcn refuse. This category accounts for an aggregate compost producing 
capacit}' of another 6 to 6 mhlicn ions annually. 

It “n ouldj therefoiej he possible nltunately to supply for agricultural pur- 
poses about a crore of tons of compost manure annually by a proper utilization, 
of the urban wastes in India.* 

As regards oil-cahes, there are, in addition to the well-hnown ones from cropa 
such as groundnut-cake and castor-cake, many others from wild plants ivith a 
limited range of production uhich should be fully exploited. Such are Jearanj 
{Pengamia glabra), wndi (Calophyllum inophyllum), mowra (Bassta laiijolia), 
neem {Azadirachta indica). 

I lecn manuiing is i.ni\ crsally a success, provided there is moisture to rot 
the grten manure crop properly before the main crop is grown. If the gi owing 
of a giccn manure crop means the loss of a food or cash crop, it has to be worked 
cut locall 5 ’ whether the gicen manuring is ot is not desirable from the point of 
view of expediency and picfit. The use of molasses appeals to he strictly limited, 
bnt much further w ork is necessary on both the manufacture and the use of solid 
manure made from molasses or from molasses and press mud. The utilization of 
hones, paiticulaily the double utilization thereof, i.e. both for glue and for manure, 
is worihy' of increased investigation and commeicinl exploitation. Along with 
this ought to go the rapid development of small bone-crushing plants, including 
preliminary treatment by either charring or steaming, bo that supplies of ‘this- 
phosphatic manure can he easily had in many centres. While India, before the- 
war, w as using about a lakh of tons of sulphate of ammonia per annum, there is no* 
doubt that, if this material were cheap, it could and would be used in a much . 
greater quantity. 

All-India calculations are hound to be exceedingly vague and inaccurate, 
hut they may at least give some idea of the orderof magnitude of the quantities-, 
required. Sofarasiirtr'ogcnisconcerned,letU5makethofollowingas3umptiorrs : ' 



Crop 



.Aircago 

SugguM 

wanMYing 

Total lb. 

nitrogen 

(inillionB] 

> 




in 

xniJb^n acres 

Slxtrogcn It), 
por aero 

Bfeo 




7C’ 

20 

1,520 

%Tlio.-vt 




3S' 

40 

1,320 

Barley 




G 

20 

120 

Joitar 




33 

20 

060 

Bajra 




JT 

20 

340 

2I1UZ0 




G 

20 

^ 120 

Magi 




C 

20 

120 

Sugorcano' 




4 

100 

400 

Colton 




23 

40 

020 

Juto 




•V 

20 

00 

tTolmrco 


]■ 


1-25 

20 

26 , 

iUraBsica oUsecds 
Castor 




C 

20 

120 




1*3 

20 

2G 

Cofleo 




0-20 

40 

. 8 

Tea 




0-8 

40 

32 

Vogotablcs 




0-76 

40 

30 

Muits 

(no pulses included) 


-• 

2-5 

40 

' 80 

* 


Total 

- 

- 


-- " B,G11 
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The total reqairod for the above cropSi 5,911 million lb. nitrogen, would be con- 
tained in 13*2 million long sulphate of ammonia (N==20 per cent) or 526 million, 
tons farmyard manure (N=0*6 per cent). 

Wafer 

It is not proposed to go into the statistics of irrigated and non-irrigaled» 
land, tlie extent and capacity of canals, the number and capacity of wells, in this 
note. It is plain that wherever additional water can be given that should be 
applied. Outside the canal areas, the main sources should bo the digging of new 
wells. The first question is, vhere should a well be dug? Ibis demands a 
knowledge of the way in which water is held in the local soil and rock. In certain, 
places, if one digs a hole anywhere, some water will lo found. In olbers it is a 
matter of very careful observation and inference before even a sporting shot can 
^ be made at a likely well site. In the Deccan trap, wlieic water runs in fissures, 

* a luclcy shot may land on such a fissure, and an unlucky ont may bo out by merely 
a few feet. In such areas, the need to eliminate the element of luck and, as far as 
postdble, bring the element of scientific certainty, is necessaiy, and for that purpose 
it is desirable to employ, with all the scientific checks possible, water-finding, 
individuals and water-finding macluncs and to make use of those vho have 
specialized in the geology of the water-hearing strata. Such people do exist and, if 
mobilized into a water-finding uiiit, nnder a iirovincial or state A gricultural Depart- 
ment, could do a great deal. 

They would have to he associated with the agricultural engineer who would 
require to have an installation of boring machines and snfiicieDt staft to run 
and repair them. 

Tlio next source requiring to he tapped is water from rivers where pumping" 
could be done. The lem rivers includes such casual water as tail wbter of bydro- 
eleclrio systems. With the coming of peace and the cheapening once again of 
oil-engines and pumps, there is a market for these of enormous proportions, not 
only for pumping from rivers but also for -pumping from ordinary wells, replacing 
the present bullock gear. For many years before the war, quite a number o£ 
well-to-do landowners bad installed oil-engines and ^uimps in their wells. It was- 
comparatively easy to train an intelligent coob'e to handle those simple oil-engineff 
and the pump itself needed practically no attention. 

As long as we have bullock-driven water-lifts, it is desirable to continue 
their improvement. Jlnch has already boen done in the improvement of the 
Persian wheel and a little in the improvement of the moth. The possibility of 
using windmills for pumping should also ho tried out on a large scale. Previous 
to the war, these installations could be obtained cheaply from Britain and America 
auditis rather a cariousfact that so few of them bad been erected in this country- 
A windmill requires to have with it a storage tank at a sufficiently high level to 
ii-rigate by means of gravity the fields which it is supposed to command. It 
might he possible to utilize a -windmill on the same well and in addition to bullock 
gear as a stand-by .and to save bullock labotr.* , 

It is possible to store quite a large amount of water by properly constructed 
dams on small rivers or even nullahs. A good exahiplo is the one at Verar a few 
miles from Jamnagar. Storage tanks of all sorts and sizes down to mete pools 
are also worth constructing wherever possible. Dr. Pad-wiok) in his report on his , 
visit to China, this year (194?) states that in the province of Szechwan, it is ncav. 

' required by law for every 10 farmers to have a pond for irrigation purposes. 



Ponds are wanted not only to supply iirigation to crops but also for drinking 
'Water and, in areas where sann-hemp is important, for the retting of that fibre 
crop. No single measure ould so improve this crop as improve dretting technique 
with plenty of clear water. 

In addition, there are many ways of impounding water in areas near hills 
which do not amount to the formation of ponds hut which greatly increase the 
water in the soil and subsoil. Such are anangements of broad terraces known 
as soaking compartments on either side of a nullah in certain parts of the Deccan 
and various other similar works which not only store water in the soil immediately 
affected hut also increase the water levels in the adjacent wells. 

Crop protection 

Crops have to be protected from fnngi, insects, the larger vermin, parasitic 
flowering plants and the weather. The best remedy against fungi attactang crops 
is the production, where passible, of resistant varieties. ' This is the complete 
answer and where it has been given, the fronble may he considered overcome. 
The next important method is the use of fungicides, paTlioulnrly those in which 
treatment of the seed can ho given. Such methods .where known and proved, 
require to he made universal. There is also the necessity for tho rogueing ont 
of diseased plants in many types of fungus disease where these would infect other 
crops and w'here the number of plants to bo rogned out is relatively small. In 
the case of valuable oi ops, particularly fruit trees, therois also scope for the appli- 
•oation of fungicides by dusting and sprajring machines where the value of the 
crop compensates for the more expensive treatment. 

There ought to tie a considerable future for the manufacture of fungicides 
and fungicide applying appniatus in India. 

J’nsecfs 

■While there are indications that resistance to attacks of certain insects 
■is also an inherited plant character, tho evidence is nothing like so plain nor are 
the effects so marked as in tho case of resistance to fungi. This line of investi- 
gation needs to he followed up both to determine tho reality of such resistance 
and also the physios, chemistry and biology of its causation. In the case of 
insect pests, a direct attack upon them is always costly. Hence the application 
'Of insecticides can genernllj' he done onlj' to valunhlo or intensively grown crops 
such as fruit trees, high priced vegetables, etc. The application of insecticides 
wholesale to a field crop is as yet not an economic proposition. Sir Edward Cole 
has for some years had tho idea of using what he calls a smokescreen, i.e. a cloud 
- of heavy vapour carrjdng in it some element lethal to insects but not injurious 
to plant life or human being's.' XJp to da'te it ceems impossible to employ sucli 
methods in free air, but in the 'United States of America the application of gas to 
crops under the cover of a large movable tent has been in vogue for a long time. 
There are, however, certain simple measures of direct attack which can be employed 
by cultivators hut are only useful if applied on a large collective scalei Such 
are tho sweeping of grasshoppers by means of broad-mouthed bags, tho trnp- 
qjingtjf inserts by lamps at night, the Inirning otjoirar stubble and, best known of 
4ill, tho pulling up of cotton stabblo ns a remedy against the spotted boUworm. 

» f 

As in the caso of fungicides, there ought to be a large opportunity for the 
Tnnuufncture of insecticulcs in India (particularly those based on tobacco or 
-pyretbrum) and of machinery for tho application of these. 



125 


The larger vermin 

These include pigs, deer, jackal, porcupine, field rats, squirrels and birds.. 
Here, again, organized ■wholesale collective measures are essential. The most. 
' .otrikifig example of these' is the gun-clnb system organized in certain parts of the- 
Bombay province. In a typical year, viz. 1939-40, these clubs (6G in number) - 
killed 2,210 pigs and 580 nilgai at a cost of Es. 6,000. The value of the crops so 
protected •was Es. 1,60,000 or 3-i times the cost of protection. 

Jackals can be poisoned or hunted by some of the local wild tribes -who' 
usually pursue them ■with miscellaneous packs of dogs. I’oroupine can be trapped. 
Field rats are best dealt -with by a campaign of gassing them in their burrows 
svith hydrocyanic acid gas produced from the granular material knowm ns cyanogas. 
We still have to think out and devise a really uffective means of protecting crops- 
from birds. 

Weather 

While it is obviously impossible to protect crops against most of the vagaries- 
of the weather, there are certain things that can bo done. ' In the Bombay Province 
the ireteorOlogical Department has developed a svstem of frost warnings which 
enablelt growers of fruit trees, particularly of the valuable grape crop in the Nasik 
district, to light fires in their vineyards and so reduce damage. The drj-ing 
effects of strong -ninds can be greatly reduced by means of suitable wind-breaks, 
i.G. the growing of tall trees ■with the intervening spaces filled up by some kind oF 
creeper or twining plants. Such have been effectively developed around peach 
gardens in parts of the North-West Frontier Province, the windbreak consisting 
of poplar trees, laced together ■with climbing wild rose bushes. 

It is necessary that the roots of the trindbreak should not interfere seriously 
with the crop which it protects. 

In certain fruit gardens the fruits suffer considerably from sun-scorch, i.e. 
the sides e.xposed to the sun get burnt and blistered. In such gardens it is dis- 
tinctly worth while grou-ing between the fruit trees other trees which would give a 
broken shade to prevent such sun-scotch. The growing of shade trees among the 
main crop is a common practice in both tea and coffee cultivation and is worth 
while experimenting with in other valuable plantation crops such as fruit trees,, 
particularly in'North India. Finally', the provision of on additional water supply 
is a protection against dry weather and the provision of drainage a protection 
against excessive rain. 

Vernalization 

’ It seems fashionable at present to suggest romnlizalion as one of tho 
measures of agricultural improvement which ought to bo pushed in India. So- 
far as research on this subject has gone, the practical applications of vernalization 
in India seem to bo mcagr6. Without going into theory, it ’may bo staled that 
vernalization, as practically •applied, consists in chilling soaked seeds, a process 
which in certain cases has induced earliness when those seeds are sown. Tho large- 
scale, application of vernalization in Ens<da is due to llio fact that it enables wheat 
and barley to ripen in the short .season of the Arctic Circle and to grow sulEciouily 
quickly to 'escape drought in the dry areas of t)io Ukraine. 

In many parts of India, enrliuess would certainly be an advantage butthe- 
Indiou 'crops which actually do show earJinoP.s, as a result of vernalization are so 
far few. ^ None of the Indian wheats bUoav enrline'-s-nlthough ono or two. of tbo 
Friglish wheals do. Hnstaid .shows it markedly^ So also does linseed. Cotton 
is doubtful! . - • . 
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JMechanization ^ 

{ ^ 

The meclianizafioii of ngrieultiire is uisiially liold to mean, in the fir^t 
Jnstance, the utilization of tractors Avith suitable implements to'do certain opora- 
i^ions, particularly tillage. In India such mechanization has already been useful 
.and oconoinionl in the following operations : 

(0) eradication of deep-rooted weeds such as d/tub and, U'l'is, 

(b) in clearing land originally under jungle, 

(c) in miking ro.vJ.s, bunds and channels, 

(d) in anti-erosion work, 

(c) on largo sui^ar estates and grantee estates whore big areas have to be 
-dealt with quioldy and efficiently. 

The biggest try-out of mechanization for all purposes is to bo found on the 
private c.stato of His Highne.«s tlie ^laharaja of Jodhpur where the work is being , 
done by Mr. M. P. Fletcher, a man of long esperienco in this typo of work in different 
.parts of India. 

A tractor can also bo employed os a stationary source of power for many 
•Other operations uoce.ssnry or useful on the farm .sncli ns pumping, .spraying, 
threshing, winnowing, clialT-cntting and tho grinding of grain. ^ 

In Great Britain, under the stress of war, tho construction of tractors has 
increased enormously. In 1 he first quarter of 1 9S9 the number of tractors in dreu t 
Hriiain was 60,000. In Sopiember 1089, it wns 6i,000. , In 1911 it was 9O,0CO 
and now (1913) it is l.'iO.OOO. 

These aroownod and used bj* fanners of moderate holdings, i.o. of the ortler 
of 100 acres or so. Full mechanization is naturally economical on bigger farms, 
say, of the 1 ,000-ncro order. At the moment, it is unnecessary to say more about 
mechanization thnu this : ' 

(1) In the operations where tractors have already proved Useful, their 

•ciuployipcnt should he part of those local collective organizations which aro 
juentioned later. , ' 

(2) 3Iochanization other than that involving tractors (i.e. the use of station- 
•ary oil-engines) can he taken up whole-heartedly wherever experience shows 
■they ai'C going to be profitable and efficient. On bis small estate just outside 
Srinagar, tinrdnr Abdul Bnbman Khan Kftondi nscs an oil-engine wliich drives a 
Mysers pump to irrigate the garden, operates a chaff-cutter, and grinds corn. Work 
on liuUock-dvaw n tillage implements has resulted in certain improved ploughs 
.and bullock hoes being designed and, in certain areas, put into mass production. 

In addition, some useful secondary implements such ns drills, bund-formers ond 
scoopers have been invented. "We need not now put much effort on small altera- 
tions in design, but we do need larger tryouts of csistiug designs from different 
parts of India and differont agrlcaltncal engineers. Wo also need continued 
study of yokes and hitches, and of tho actual manipulation of improved imple- 
ments, particularly of the iron plough. Much more work is needed on the effects 
<of tillage. It is a proved fact that good and timely t illage has been found to increaso 
y'ields of cotton mid joicur by 20 to 80 per cent in Khnndesh, by 8 to 10 per cent at 
Poona, and by 75 to 80 per cent at Moliol fall in the Bombay Province). Year 
"by year one soe«, in many parts of India, the plough wailing for tho rain instead , 
•of preceding it. 

One word must be said regarding tho holief or rather fallacy that mcebam. 
jintion must result in widespread unemployment. Efficiency means greater 



rorodaction from the land at loss cost. K tliis efDcieney arises from the uso of 
snachtnes to economize matinal labour, it would seem to mean fewer men upon 
the lend. This does not necessarily follow. It may mean fewer men per operation 
but not per acre. There ate numerous examples in which modern progressive 
' farming has actually restored the numbers of men employed upon the land. 
3Iaobanization, in addition, creates several new classes of employed men, those 
■who make, those who manage and those who repair the machines.* It employs, 
in addition, more groups who are the suppliers or distrilmtors of the spares, the 
fuel and the lubricants. Mechanization, particularly if it involves the transference 
of machines from one place 'to another, involves the improvement of roads, and 
here, again, a large prospect of employment is opened up. 

•It should be observed that this increase in employment is not only for men 
■detached from the land hut also for many members of the educated classes who 
At the present moment can find no satisfactory outlet for their education. But 
this is only the ver}' beginning. An area which has been helped by mechanization 
may easily give double the income that it gave previously, leaving money, therefore, 
spare, for the training and setting up in other walks of life of men detached from 
the land. 

Nor need they bo detached from the land. Intensive agriculture such as 
the production of poultry, eggs, vegetables, honey, can be and is best carried on 
in small areas which conld be part of a largo system including branches of decen- 
tralized urban industry'. Bverything points to some type of collective organiza- 
tion. 

Education, and all that goes with it, depends on having time to be educated 
and the money to pay for it. If mechanization can help towards both the time 
and the money, why should it he looked on with suspicion ? 

In any planning of agriculture for the future, one inevitably turns to the 
great Soviet experiment. Wliile keeping on absolutely open mind as regards 
that experiment, I would quote in conclusion a remark by the late Sir Daniel 
Hall, one of the most lovchheaded of British agricultural scientists : 

‘ What is, however, worthy of consideration is the fact that the men who 
planned the Soviet organization, men lacking neither in knowledge of the material 
world nor a perception of affairs, did deliberately abandon the peasant structure of 
agriculture to which they had been habituated, and have attempted to replace 
it by ^ large-scale exploitation of the land, using all the resources of science and 
machinery. The motive was to obtain increased production, more food for a vasb 
population that was insulficiently fed and liable to famine, and yet at the same time 
to liberate more labour for the other industrieC, whereby the total divisible wealth 
of the population would be increased. ’ 
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(Million aorD!>) 

(MBlion aofoa) 

2-4 

(Million roi)-) 
2-4 

1913-13 





2-0 

2-6 

1013.1«1 





2'5 

2-3 

1914.15 




.. 

2-3 

2-3 

1915.15 





2"4 

2-6 

1010.17 




.. 

2-4 

2-7 

1917-18 




.. 

2-h 

3-3 

1918-10 





2-S 

2-4 

lOlD-20 




.. 

2 0 

3-0 

1939-31 




2-7 

3-5 

.»■* 

1931-23 




2-5 

3-3 

3 :> 

1933.33 




2‘8 

2-7 

3-9 

1933-2* 




3-0 

2-0 

3-2 

193»-,:3 


a • 


2-6 

2-6 

2-5 

1925-30 




2-8 

2-C 

2-9 

1030.37 


• 


3-1 

2-0 

3-2 

1027-28 


• 


3-1 

2-9 

3-1 

1938.20 




2*7 

2-5 

? 9 

1030-30 




2*6 

2-4 

2-a 

1930-31 

a 



2-9 

2-7 

3 1 

1931-33 

* 



3-1 

2-0 

:i*6 

10334)3 

« 



3-4 

3-2 

4-6 

1933-34 

• 

" 


.1--1 

3-2 

4-7 

1931-36 

• 



3-6 

3-5 

4-0 

1936-30 




4*1 

3-S 

6-0 

19304)7 




4-0 

4-2 

0-1 

1037-38 




4-0 

3-7 

5-1 

1938-39 





3-0 

3-B 

1939-40 


* * 



3'6 

43 

10*0-41 





4-4 

6-4 

1011-42 





3-3 

4-0 

1912-13 

• • 


• * 

i. - 

3-1 

.'»*4 


) Slaievient '18 


Acreage and Production of COTZON in India 


1911-1-3 

» 




(Million ucris) 
14-4 

(Ihout-atid t< 

418 

1012-13 


* • 



13-9 

630 

1013-14 





16-3 

592 

1014-16 

a 




14-0 

506 

1916-10 



a a 


11-2 

461 

1916-17 

a a 




. 13-5 

603 

1917-18 

a « 


It * * 


16-2 

443 

1018-19 

a V 




14-1 

467 

1910-20 





14-9 

708 

1020-21 




18-8 

13*7 

432 

1021-22 ' 



a a 

10*3 

ii-;i 

493 

1922-23 



a a 

10-7 

13-3 

630 

1023-24 




21 0 

IB-l 

r>81 

1924-25 




24-2 

171 

008 

1936.25 




26-1 

17-7 

555 

1926-27 




21-9 

15-2 

530 

1937.28 




21-2 

14-6 

014 

1028-29 

'■ 


** 

23-6 

10-2 

672 

10394)0 




22-4 

■16-8 

0*3 

1930-31 


, , 

a a 

20-6 

13-8 

eSb 

1031-32 



« 

20-0 

14-,3 

444 

1032-33 

• 4 ' 


a 

10-3 

12-8 

500 

19334)4 

• a 



21-1 

14-1 

685 

1934-36 




20-0 

14-0 

651 

1936-35 



^ • • 

22-6 

16-2 

074 

1935-37 




22-0 

. 14-8 

733 

19374)8 


a t 


22-8 

16-4 

003 

1038-30 





13-0 

. 582 

1939-40 

» a 

a a 

wa 


13-3 

004 

1940-41 

* * \ 




14-1 

710 

1941-42 

« • 

• * 

1 V 

• » * 

« • 

14-8 

740 

1942-43 

• * 

• a 

* • 

« * 

11-0 

644 
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Acreage and Prodoction of JUTE ip India 


Year 


Axn All-India 

Area 

Britiah India 
only 

Frodnetion 

All-India 

Production 
British India 
only 



(Mdbon aetcB] 

3-1 

(Million aerea) 

3-1 

(Million tom) 

1-6 

(Million tons) 
1-6 

1012-13 


3‘4 

3-3 

, 2-0 

2-0 

1013-U 


3-2 

3-1 

1-7 

1-7 

lOU-16 


3*4 

S‘3 

1-9 

1-8 

1015-16 


2-4 

2-3 

1-3 

1-3 

1016-17 


2-7 

2-7 

1-6 

1'6 

1017-18 


2-7 

2-7 

1-0 

1-0 

1018-10 

• • 

2-6 

2-6 

-1-2 

1-2 

1010-20 


2-8 

2-8 

1-6 

1-6 

1020-21 


2-6 

2-6 

1-1 

I'O 

1021-22 


1-6 

1-6 

0-7 

0-7 

1022-23 


1<6 

1*4 

0-8 

0-8 

1023-24 


2-4 

2-3 

1*3 

1-3 

1024-25 


2-8 

2-7 

1-4 

t 1-4 

1026-20 


30 

2-9 

1-6 

1-6 

1020-27 


3-7 

3-6 

2-1 

' 2-0 

1027-28 


3‘4 

3*3 

1-8 

1-8 

1028-20 


3*1 

3*1 

1-8 

1-8 

1020-30 


3-3 

3-3 

1-8 

1-8 

1930-31 


3*6 

3-6 

2-0 

2-0 

1031-32 


1-0 

1-8 

1-0 

1-0 

1932-33 


1-0 

1-0 

1-1 

1-1 

1933-34 


2-6 

2-5 

1-4 

1-4 

1034-35 


2-6 

2-6 

1-4 

1-4 

1035-30 


2-0 

1-0 

1-1 

1*1 

1930-37 


2-0 

2-G 

1-6 

1-C 

1037-38 


2-8 

2-0 

1-6 

' 1-6 

1038 39 


3-2 

3-1 

1-2 

1-2 

1930-40 


3-2 

3-1 

1-7 

' 1-7 

1910-41 


4'4 

4-3 

1-8 

1-8 

1011-42 



2-1 

• • 

1-0 

1042-43 

• 


3-3 

» • 

1-f 



Acreage tmdox 

Statement 20 

OTHEE PIBBES in India 


Year 




Area All-India 

Area Rritiab 
India aiily 


(^bttsnnd aeics) (Xhouaaod acre') 


1011-12 


, 

• 



• . 

088 

1912-13 


• 




• » 

800 

1013-14 

• • 

• 


- 



016 

1014-16 

• « 





, , 

• 076 

1016-10 

« • 






786 

1016-17 

• • 






833 

1917-18 

a • 






887 

1018-10 






• • 

676 

1010 20 







746 

1020-21 






802 

728 

1021-22 


• « 


* , 


837 

082 

1022-23 


* a 




807 

060 

1923-24 


4 • 




90? 

702 

1924-26 





** 

\fill 

826 

1025 20 






1A02 

eos 

1020-27 


• • 




076 

802 

1027-28 


• • 




678 

712 

1928-20 


• • 




SOS 

066 

1020-30 


• • 




860 

004 

1030-31 


4 • 




034 

717 

1031-32 






1,037 

084 

1032-33 






860 

060 

1933-34 






830 

037 

1034-36 





** 

766 

623 

1036-36 



** 



032 

700 

1030-37 






021 

760 

1037-38 






031 

735 

1038-30 

*• 

• • 





713 

1030-40 

• • 

*« 



r • 


775 

lOiOjll 

« • 

• • 

• • 



4. ' 

SSL 

1041-42 

• • 

• • 



• * 

• • 

-- 

1042-43 

-• 

• • 

• • 

• 4 

• . 

• 4 

-- 
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Acreage and Prodnetion of INDIGO in India 


ii 


Year 




Arcs All-India 

Area 

Bdtisli India 
only 

FMdnction 
British India 
only 

mi-12 




(Tbooaand acres) 

(Xbousand acres) 

(Ibonsand eat.V 





298 

48 

191,2-13 





224 

41 

1913-14 





168 

27 

1014-lS 





146 

26 

igiG-lG 





361 

65 

lOlD-17 

« » 

• • 



764 

04 

lW7-lf, 

0 * 

■ « 



TOO 

127 

1918-10 

• • 

■ a 



286 

47 

1010-20 

( « 




242 

43 

1920-21 

• ■ 



*200 

210 

43 

1021-22 

• • 



103 

320 

07 

1922-23 

« • 

• • 


311 

276 

51 

1923-24 * 

• • 

• * 


101 

174 

S4 

1024-2G 

• • 

• B 


128 

100 

20 

102G-20 


• • 


161 

134 

28 

192tt-2? 


« • 


108 

103 

10 

1027-28 




70 

67 

11 

1928-20 



• 

84 

81 

10 

1920-30 



♦ 

77 

71 

16 

1930-31 



• 

70 

64 

13 

1031-32 




61 

63 

ro- 

1032-33 




01 

60 

ll 

1933-31 


• « 

« • 

4S 

. 43 

7 

1031-35 



« * 

SO 

50 

la 

1035-36 

• 

a • 

4 • 

40 

30 

0 

1930-37 

f • 

« • 

♦ * 

44 

42 

7 

1037-38 

« • 

k « 

« « 

30 

38 

6 

1038-30 


• « 

• • 

• • 

40 

6 

1930-40 

« 0 


• 4 

• • 

38 

6 

1940 41 

• • 


• • 

Statement 22 

66 

n 


Acreage and Production of GOPPEE in India 


(Thouand aerss) (Tbotuand ncrca) (Thonund tona^ 


1011-12 



a k 



04 



1012-13 

• t 


a a 

* a 


02 



1913-14 

• « 


a a 



86 


a • 

1014-16 

« • 


a • 

« a 


86 


% a 

1916-16 

» 4 


» a 

« a 


90 


• a 

1916-17 

* • 

• • 


a a 


01 


a a 

1917-18 

• • 

• 0 


a a 


90 


* a 

1918-19 

« ■ 

• a 




08 


a a 

1010-20 

• ■ 





06 


8- 

1020-21 

• 9 



*204 


05 


0 

1021-22 

0 0 

S • 


203 


07 


S 

1022-23 


a 0 


203 


97 


11 

1023-24 




100 


OC 


6 

1024-26 


a * 


' 108 


04 


11 

1026-26 

• • 

a k 


201 


OG 


6 

1026-27 

• • 



202 


01 


10 

1027-28 

1 * • 



204 


02 


41 

1028-20 


a a 


201 


87 


a 

1020-30 


0 W 

f 4 4 

• 207 


01 


12 

1930-31 

• « 

J , ^ 

• f 

103 


02 


8 

1031-32 

• • 

k a 

a a 

106 

• 

02 


0 

1032-33 

• » 

* •» 


108 


03 


s 

1033-34 

k • 

a M 


200 


06 


0 

1034-36 

k * 

1 

• « 


200 


' 00 


8 

1036-36 

» • 

• a 

r 

» « 

212 


07 


12 

1030-37 

4 • 

• a 

a a 

214 


08 


0 

1937-38 

• * 

a * 


200 


08 


9 

1038-30 

• • 

• a 


• 


06 


11 

1030-40 

• m 

) •• 

• • 



00 


0 

1040-41 

• • 


• • 

. 


00 


• 





Slalement 23 

Acreage and Froduotion of TEA in India 


AnMv JPiodnetton 

Yrtf AnaAlMudia Sriliffb India Bribsh India 

only onl> 






(Ilioniiand act«8) 

(Thou!>nnd nc.iv8) iHiou*<md loi.«> 

inn.)2 




* 4 

512 

113 

1UI2-13 

• • 



k , 

-758 

120 

ItUS-ll 




k. 

-772 

130 

VM\i-V5 

* « 



kk 

fv'-ll 

m 

lOlS.lO 




k , 

f.l>2 

167 

1014-17 



, , 

k k 

G02 

1.77 

1017-18 




k. 

017 

156 

lois-in 




k k 

03l> 

IbO 

1010-20 


• • 


k k 

052 

158 

1920-21 




709 

CCD 

111 

1021-22 




710 

GOl 

111 

1022-23 

k • 



70b 

07b 

129 

1023-2 ( 


• • 


700 

079 

155 

1024-25 


« • 


712 

COl 

165 

1025-20 

• • 



724 

075. 

1-10 

1020-27 

• • 

k * 


710 

uSs 

103 

1027-23 


« k 


71S 

bss 

101 

102S-20 




7b0 

707 

140 

1020-S0 




7b6 

711 

170 

1030 31 




793 

, 720 

ICl 

1031-32 

• 



707 

710 

102 

1032-33 



, , 

801 

Tin 

178 

1033-34 

• 



801 

724 

ir>b 

1931-33 



k , 

811 

727 

102 

1035-34 

• 


k k 

8lb 

7.11 

ICO 

1034-37 

• • 



822 

738 

161 

1037-38 

« • 


« « 

824 

73(1 

175 

1038-39 



• k 

, . 

7.77 

184 

103940 

« 


• k 


737 

183 

1010-41 


k 


-• 

730 

188 


Slaicmnd 24 

Acreage and Producliou of TOBAOCO in India 


1011-12 

k k 

k k 

, k 



. . 

1012-13 




, , 

SbU 

«• 

1613-14 



k , 

• • f 

899 

km 

1011-15 


k k 



9G1 

mm 

J916-10 


kk 


• 

!»40 

• • 

1914.17 

k , 

kk 


k , 

S47 

• m 

1917-18 

k k 

k 

, 

* k 

i>]!) 

, m 

1918-10 

k k 

k 


k 

9JU 


1919-20 

k k 



k * 

907 

, , 

1020 21 

k k 


k 

1.039 

.--24 

. • 

1021-22 




l,2r.2 

955 

• • 

1022-23 




1,215 

911 

• . 

1923-21 

k , 


k k 

1,145 

8!M 

« • 

1024-25 


kk 


1,170 

935 


102.V24 

k , 


k k 

1,218 

906 


1926-27 

« • 


t • 

1,152 

946 

• • 

1927-28 

• k 

• W 

« * 

1.219 

1,014 

. , 

1928-29 

« • 


kk 

1.221 

1,020 

453 

1929-30 

k k 


kk 

1,210 

1,011 

105 

1030-31 

k k 


• 9 

J.17S 

9S7 

J21 

1031-32 

k , 



1,222 

1.011 

420 

1032-33 

k k 



1,101 

1,015 

^35 

1033-31 

, k 



1,151 

076 

SOi 

1944-35 

, 


• « 

1^15 

1,137 

471 

1036-36 



4 « 

1.295 

1,107 

435 

1030-37 

, 


« • 

1,225 

1,018 

441 

1937-33 

103&30 

1030-10 

-- 



1,317 

1,137 

1,156 

1,181 

4C0 

461 

440 

J04041 



V * 

.. 

1,126 

423 
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Acreage under OPIUM, OINOHONA, INDIAN HEMP AND OTHBE DEUG8 
AND NABOOTICS in India . 


Year 


1PJIJ2 

1912- 13 

1913- 14 

1914- 15 
1910-15 
1910-17 

1017- lfi 

1018- 10 
1910-20 

1020-21 

1021-22 

1022- 23 

1023- 21 

1024- 2S 

1026- 25 
1920-27 

1027- 28 

1028- 20 

1020-70 

1930- 31 

1931- 32 

1932- 33 
1033-34 
1934-35 
1035-36 
193C.37 

1937- 38 

1938- 39 
1030-40 
1910-41 


1911-12 

1012-13 

1913-14 

1014- 16 

1015- 1C 

1916- 17 

1917- 18 

1918- 10 
1010-20 
1920-21 

1021-22 

1022- 23 

1023- 24 

1924- 25 

1925- 26 

1926- 27 
1027-28 
1928-29 
1020-30 

1030- 31 

1031- .30 . 
1932-83 

1033- 34 

1034- 33 , 

1935-30 
1036-37 , 
1087-38 
1038-30 . 
1030-40 
1040-41 




Area All-Indta 

Area 

Btitish India 
only 



(Thousand nons) 

(Thousand aorrsl 
2G3 




277 




2+7 




276 




340 




405 




303 




362 




330 




312 




310 




322 




315 




304 




260 




237 




246 




226 

« « 



216 

« • 



226 

• • 



230 




225 




215 

« • 



206 

• • 



205 

* « 



. 205 




106 




200 

, • • 



108 




208 

Bialemcitt 26 

under EODDEE OEOP3 in India 


« « 

• • a 

(hDIIion aerm) - 

» 

(Million aorea^ 

4*0 

• • 

• • • 

a 

6*7 


* • • 


. 6-0 


• * • 


6*3 


• « a 


•7*0 


a a a 


8*1 


— • a . 


8*1 


* • a 


7*0 

V * 

a « a 


8*0 

• « 

• a • 

io-o 

7*0 

« • 

a a a 

11-6 

8*4 

• • 

a 4 a 

11-4 

8*5 

» » 

• • a 

11-4 

8*6 


a a « 

n*e 

8*6 

» a 

a a a 

iro 

. 8*7 

« • 

a * a 

12-3 

8*7 

• • 

a a a 

12-6 

0*0 


• a a 

12 "4 

0*0 ' 


•* ( ' a 

13 -0 

9*2 


a • ♦ 

13*0 

0*1 

• 4 

• ♦ * • 

12-2 

0*4 


* • « a 

12-0 

0*7 



13-1 

10-0 

4 * 

a 4 a 

13*3 , 

10*1 


* • a 

13*5 

10.5 

m « 


13*7 

10*6 > 

« « 

• • a 

12*8 

10*4 

• • 

a a a 

a 

10*4 

a a 

a a * a 

« 

. 10*5 


^ a • a 

a 

' 10*6 


^Increase in 1016-16 h dao to inclualon of oictt under gra<!a nnd inhtil inSombay. 
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Acreage of FBUIT5 end VEGETABLES inolnding BOOT OBOFS 

in India 


Year 





Area All-India 

Area Britisli 
India only 






(Million aoios) 

(Million nries) 

JD13-U 



• 

• • 


4*7 

1914-16 


. . 




4-9 

1016-10 


. . 




4-6 

1910-17 



. . 



4-6 

1017-18 






4-3 

1918-19 


. , 




4-1 

1910-20 






4 4 

1920-21 





*4-2 

3-8 

1921-22 





4-1 

4-0 

1922-23 





4-6 

1-0 

1923-24 





4-3 

3-0 

1024-25 





• 4 3 

3-8 

1926-26 





4-6 

3'9 

1920-27 





4-3 

3-7 

1027-28 





4*2 

3-7 

1028-29 





t-B 

3-9 

1020-30 




• • - • * 

6-0 

40 

1930-31 





4*0 

4-0 

10-31-32 





4*5 

3-8 

1032-33 





4-0 

3-8 

1933-34 





1-4 

3-7 

1934-35 





4-C 

3-8 

1936-36 





4-7 

3-7 

1930-37 



• • 


4-7 

3-8 

1937-38 





4>C 

3-8 

1938-30 



« * 



3-0 

1030-40 






40 

1940-41 




SUUemont 28 

•• 

3-0 


Total area and total production of all major food grains BICE, WHEAT, 
BABLBY, JOWAB, BAJBA, MAIZE and GBAM in India 



Year 



Area 

Fxoduction 

> 

Fopniation 

1911-12 

Ve 



(Million acn») 
150-6 

(Million tons) 

(inuion pononi) 
231-6 

1912-13 




166-0 



1013-14 


« • 


147-0 


, * 

1914-16 


• * 


lo7-3 


^ , 

1016-10 




160-8 



1010-17 




101-7 



1017-18 

• • 



100-8 


, , 

1918-10 

« • 



137-4 



1019-20 

• • 



164-8 

- 64-6 

, , 

1920-21 

• • 



143-6 

41-6 

,« 

1921-22 

• • 



168-6 

64-3 

233*0 

1922-23 




160-2 

64-8, 

, , 

1023-24 




151-3 

47-6 


1024-25 




164-1 

4S-0 


1926-26 


• • 


160-1 

46-8 


1926-27 

• • 

• • 


150-4 

40-6 


1027-28 

• • 

m • 


149-9 

43-0 

• • 

1028-^0 

• • 



152 9 

47-8 

, , 

1920-30 

• « 



161-9 

46-6 


1030-31 

• t 



154-6 

49 ‘6 

« • 

1031-32 

% • 



160-9 

60-1 

260*8 

1032-33 




163-0 

47-7 

• e 

1033-34 




167-7 

47-1. 


1934-36 




162-7 

47-8 

, , 

1935-36 




163-2 

44*6 


1930-37 

• • 



157-0 

49-2 


1937-38 

• • 



164-9 

47-8 

** , , 

1938-30 

• • 



163-9 

43*3 


1939-40 

• • 



154-8 

47-3 

• • 

1940-41 

• • 



155-4 . 

48-6 

• • 

1941-42 

■ a 



< 160-6 

46-7 

295*8 
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Acreage under FOBESTS iu India 


XV 


Area 

Yotii Area All-India British India 

• only 


(Million aoios) (Million acresl 


lOU -12 

« f 






61 ‘0 

191243 

• • 


, , 


4 4 


63-1 

10134 A 







63-3 

19 U 46 







03*2 

1016 -lG 

• • 

4 

4 • 


4 4 


, 66 -0 

101647 

• • 


4 


4 4 


04 * 7 - 

191748 



4 


4 4 


60*4 

101840 


* 





07-0 

1910-20 

• * 




4 4 


00 -3 

1020-21 

« * 

* , 

4 4 


4 4 

83-0 

06 *4 

1021-22 

4 • 

* • 


4 4 


83-8 

60-2 

1922-23 


« 4 



4 

83*8 

00-2 

1023-24 * 


■ 4 




83-3 

66*2 

1924-25 






8 J ‘0 

06*8 

1926-26 






84*3 

07*0 

1020-27 




4 4 

4 4 

84-0 

60*9 

1027-28 

, * 

4 4 



4 « 

84-2 

60*7 

1928-20 

a 4 

• « 



4 4 

84-0 

00*8 

1020-30 

• • 

4 4 

4 a 

4 4 

4 4 

83-6 

00*7 

1030-31 

• 4 

4 4 




83-8 

00*7 

1931 32 

• 

4 




83*2 

00*4 

1932-33 

4 

• 

« 


4 

83 ‘4 

06*0 

1033-34 

« 


• 

« 4 

4 4 

84*3 

00*0 

1034-36 



* 


44 

86*2 

07-0 

1036-30 

« 


• 4 



86 '5 

07*3 

1030-37 

« 

4 • 

4 4 


4 

85 ’7 

67*2 

1037-38 

* 4 

4 4 

« 4 


4 

87 ’0 

08*0 

1038-30 

• • 

4 • 




4 , 

08'2 

1030-40 

4 • 


4 4 


• 

4 4 

08*1 

1010-41 

* • 


• 4 

• 4 

» * 

. » 

68'3 


Statement 30 

Showing ABBA NOT AVAILABLE FOE CULTIVATION in India 


1011-12 

* 4 4 



> • 



101*3 

1012-13 



• 




101*2 

1013-14 

4 

* 4 

V 4 

4 

« 


101*6 

1914-16 


» 4 

• • 

• 4 



100*7 

1016-10 

4 


4 




09*8 

1916-17 

* 




• 4 


00*4 

1017-18 

4 

4 4 





08*0 

1018-10 


4 4 


a 

4 * 


07*6 

1010-20 


4 4 

# • 

• 

4 * 


97*8 

1020-21 



« • 

• • 

* • 

121*8 

07*0 

1921-22 

• • 




• » 

121 0 

07*8 

1022-23 

** 

• • 

• 4 

• • 

* • 

120*6 

97*2 

1023-24 

« m 

• ■ 

« • 

«• 

» • 

121*0 

97*1 

1924-26 


* * * 

• » 


• m 

110*8 

06*2 

1026-26 


• • 

f » 

« • 

• « 

118*0 

06*7 

1020-27 

• • 


« • 

• • 

• • 

118*2 

94*7 

1027-28 

• » 

« « 


• • 

• • 

110*6 

06*0 

1028-20 

• 4 

• • 


• • 

0 m 

110*7 

05*1 

1020-30 


* • 



0 0 

118*0 

03*1 

1030 - 81 ' 

» * 

• « 


4 » 


110*8 

03*8 

1031-32 

• * 

4 • 

# • 

» 0 


120*1 

03*0 

1032-33 

* • 


• » 


• • 

120*1 

03*6 

1033-34 

* • 1 


• » 



' 110*7 

02*6 

1034-36 

« • 


• • 


• « 

110*4 

02*8 

1036-30 


* 4 

• 4 

4. 

> .. 

110*7 

02*0 

1030-37 

1 

• 

4 

4 4 




120*0 

03*6 

U 37-38 

• 

44 



a « 

110*0 

02*4 

1038-30 

• 


»• 

4 * 

' 4 4 

•4 4 

01*8 

1030-40 






4 4 

80*3 

1040-41 

4 

• 4 

4. 


• « 

4 1 

80*7 
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. Statement 31 

Acreage under OULTUBABLB WASTE OTHER THAN FALLOW 

in India 


Area 

Year iAtea AS-bdia Britisli India 

only 
















(Million acres) 

(Million acres) 

1911-12 







88-8 

1912-13 





a. • 


80-6 

1913-14 







' 90-6 

1914-15 







80-9 

1916-16 







88-4 

1916-17 







87-2 

1917-18 

, . 






86-4 

1918-19 







88-8 

1919-20 




a » 



88-6 

1920-21 




• • 


i6s-4 

_ 90-2 

1921-22 




• • 


107-0 

90-1 

1922-23 






108-1 

03-1 

1923-24 






108-7 

93-6 

1024-26 






108-6 

92-6 

1926-26 






108-1 

91-7 

1026-27 






109-7 

92-7 

1927-28 

• 





112-0 

96-6 

1928-29 






110-9 

94-9 

1929-30 

. , 



• » 


112-7 - 

95-7 

1030-31 




• • 


lU-2 

94-2 

1931-32 




« « 


112-7 

05-1 

1932-33 




• • 


112-1 

91-8 

1933-34 

« 



a a 


110-7 

93-9 

1934-35 

• • 



a • 


112-3 

94-6 

1035-36 




a • 


111-8 

94-0 

1936-37 




• a 

• a 

110-6 ' 

, 92-2 

1937-38 




» * 

« a 

110-9 

92-0 

1938-30 





• a 

. , 

94-2 

1939-40 

• • 



« • 

a • 

« • 

97-2 

1940-41 

•• 




• a 

» a 

07-9 





Siatem‘'nt 32 





Acreage under ODEREIiiT FALLOWS in India 


1911-12 






a • 

-49 -T 

1912-13 

• • 





• • 

43-9 

1913-14 

• • 





a a 

47-9 

1914-16 







41-0 

1916-16 







46-6 

1916-17 

• , 






40-6 

1917-18 


• 4 





43-5 

1918-19 







- 67-6 

1919-20 







, 47-1 

1020-21 

• • 





76-7 

66-2 

1921-22 






69-2 

46-6 

1022-23 

• • 



* , 


66-9 

43-3 

1023-24 

«« 





69-4 

45-7 

1024-26 

• » 





66-0 

43-4 

1026-26 




** 


69-0 

46-6 

1026-27 






67-3 - 

46-0 

1927-28 

• . 





, 60-1 

47-0 

1028-20 






66-3 

44-4 

1029-30 






68-0 

45-8 

1930-31 





a ^ 

66-6 , 

45-3 

1931-32 

• • 





60-6 

44-8 

1032-33 



a « 



60-1 

40-9 

1033-34 

• * 

« • 

a • 


* ,, 

66-4 

43-8 

1034-36 

. , 





62-8 

48-6 

1036-36 






69-2 

- 47-1 

1936-37 

« . 


■a 



67-4 

44-8 

1937-38 






68-6 

46-4 

1038-30 







48-3 > 

1939-40 


« a 





47,-3 

194041 ' 

•• 

• a 


•• 

a. 

•* * 4 

46-3 



Statement S3 

NET ABEA SOWN in India 


XTU 


' ^tea 

Aien AIMndia British India 
only 


(Million acies) (Million acn'i) 


11)1142 


a a 





202-6 

191?43 







210-2 

101344 







204-9 

1914 15 







213-3 

JOI 040 


*«• 





207-6 

191047 







216-1 

101748 







213-0 

101840 







180-6 

1910.20 







207-6 

1020.21 






251-5 

107-3 

1021.22 



a 



269-8 

207-2 

1922.27 



* 



272-8 

208*6 

1923.24 


a • 

a 



270-2 

200-2 

1024.25 

, , 


a a 



276-3 

210-9 

1025.26 

• • 

f a 

a a 



272-6 

208 - 0 - 

1920.27 

« » 

a a 

a a 



273-0 

207-6 

1027-28 

« * 

a a 

a a 



271-2 

200-6 

1028-20 

■ k 

a a 

a a 



276-0 

210-0 

1020-30 






270-6 

210-4 

1930-31 

« • 

a a 




280-8 

211-1 

1931-32 

« • 

a a 




280-8 

211-4 

1932-33 

4 « 

a a 




279-7 

210-1 

1033-34 






284-8 

214-0 

1034-30 

« • 





270-8 

208-8 

1035-36 

a a 





279-8 

209-7 

1930-37 

• • 



a a 


282-0 

213-7 

1037-38 

1038.39 

a a 

a a 

• a a 

a a 

a a 


280-0 • 

213 6 
200-4 

19394 »> 


a a 

a a 




210*0 

1040-41 

a • 

a a 

aa aa aa aa 

Statement Si 

lESIGATED ABEA in India 

214-0 

191142 

a a 

a a 





80-7 

1912-13 

f 4 

a a 



a 


44-4 

1013-14 

a * 

a a 





46-0 

1914-15 

a * 



** 

a 


40-1 

101540 

, , 






48-7 

1010-17 







46-7 

101748 

, ^ 

a a 





44-0 

1918-19 


a a 



da ' 


40-0 

1010-20 


a a 





47-7 

1020-21 

a * 

i a 

a a 



- 66-8 

47-8 

1921-22 

a a 


••• 

a'a 


54-8 

46-6 

1932-23 

»• 


« 

a • 

• a 

66-1 

( 0-5 

1023-24 

a a 


« 

raa 

a ♦ 

62*0 

43-6 

1924-25 

a a 

a a 

a 


*a 

52*8 

43-8 

1 ' 926 - 2 C 

a 

a a 

a a 


a • 

64-3 

40-1 

1026-27 

• 


a a 


a a 

54-6 

- 46-3 

1027-26 



a a 



60-3 

41 -0 

1028-20 

a 


a a 



67-4 

48-3 

1029.30 






69*1 

" 49-5 

1030-31 






57-9 

48-2 

1031-32 




1 * 


66-7 

47-3 

1932-33 


4 a 

a a 



68-2 

48-6 

1033-34 


a 



a 4 

69-1 

48-0 

1034-35 


a * 

-aa 



68-9 

'.9 0 

1035-36 


\ * * 

a a 


ak 

69-6 

49 ‘ 0 . 

1070-37 ’ 

* « 

a 

*4 



00-2 

60-2 

1037-78 

•<a 


a»a 


a a 

03*3 

62-8 

1038-30 


« a 



• a 

. ^ 

63-7 

1030-40 - 




4 



66-1 

1040 > t ] 



a * * 

a..’’ ' 

•“a a 

* • S f 

66-8 
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Acreage and Prodaotion of BIOE in Assam 


xviii 


Year Prodaction 


(^IiUion ftcTfs) trillion ton • ) 


leii'is 




> a 


#4 *-7 

2*0 

IOlS-13 




4 a 


1 Ti 

!•» 

im-ii 







1-4 

1014.1G 






4 '-■> 

IT. 

1016-10 






1*4 

1*3 

1010-17 




a a 


IT. 

1*6 

1017-18 






I'C 

1*0 

1018-10 



• • 

* « 


4-4 

1*3 

1910-20 




a a 


4*3 

IT. 

1020-21 



«« 



4-4 

IT. 

1021-22 



• a 



4*3 

i*:i 

1022-23 


• f 

• » 



1*4 

1-6 

1023-24 


• 1 


a a 


4*0 

IT. 

1024-26 


• • 


V a 


4-f, 

IT. 

1026-20 


« a 


■ ^ ^ 


1-4 

10 

1020-27 


• • 




4*6 

IT. 

1027-28 



a a 



4*2 

1*.3 

1028-20 


• • 

a a 



4-7 

1*7 

1020-30 


« • 

a a 



4*1 

l-S 

1030-81 



■a a 



4*rr 

1*4 

1031-32 






1*0 

If. 

1032-33 






4*7 

1*7 

1033-31 


• • 




4*7 

1*4 

1034-36 


• • 

t a 



4*8 

1*6 

1036-36 


• • 

• a 

a a 


6-3 

1-B 

1030-37 


• « 

a a 

a a 


6*4 

VO 

1037-38 


• 4 

a a 



5*1 

Vt 

1038-30 


• • 

a a 

a a 


0*4 

V7 

1030-40 


• • 

a a 

a a 


6*4 

1*7 

1040-41 


• a 

a a 

a a 


.' 5*4 

1*8 

1011-43 


• % 

« a 

a a 


n*n 

1*6 

1012-43 



a a 

Slalemnt 36 

6*1 

VC 


Acreage and Prodnetion of BIOE in Bengal 


1011-12 

, , 

, , 




21*0 

8*(i 

1012-13 

a a 





21 *2 

8*0 

1013-14 


, , 




10 *7 

7*4 

1014-16 




a a 


20*6 

0*4 

1016-16 




a a 


20*0 

S’D 

1010-17 


a 


a a 

, * 

2V1 

8-0 

1017-18 


a 




2l'0 

8*6 

1018-10 

, , 





21*3 

6*0 

1010-20 





, 

20*0 

8-3 

1020-Zl 


a 




20*0 

8*2 

1021-22 


a a 

• • f 



21 *S 

0*3 

1022-23 



f 


a , ^ 

2V8 . 

0*0 

1023-24 

a a 





20*8 

7*6 

1924-26 

4 a 


* a 


a 

20*0 

7*7 

1025-20 

, , 


a 


a 

21*1 

8*2 

1020-27 

4 • 

« a 

a 



10*7 

7*3 

1027-28 

a a 

r a 

* 



18*7 

6*6 

1028-20 

,, 





2V4 

0*7 

1029-30 




a a 

* a 

20*2 

8*2 

1930-31 




aa 


20*6 

0*2 

1031-32 






22*1 

0*6 

1032-33 




a a 


21*8 

0*4 

1033-34 


* , 


a • 


2V7 

8*7 

1034-36 


, , 


a a 

a a 

20*7 

8*3 

1036-30 

• « 



a a 

a • 

21*1 

7*2 

1030-37 






22*0 

0*6 

1037-38 






22*2 

P-0 

1038-30 

aa *■ 




» aa 

22*0 

7*6 

1039-40 

• a 




a a 

22*8 

. 8*.l 

1040-41 

.a 





20*8 

0*0 

1041-42 

. a 





23*8 

0*8 

101243 


a a 

a* 

• • 

a. 

23*1 

6*0 


Staiaruni . 37 

Acreage and Prodiiobion of BIGE in Bihar and Orissa 


XIX 


Yeir Area FFodnoiion 








(SlUIion aoros) 

piillion toan} 

101142 

, , 





17-4 

8-9 

101243 

• « 





16-1 

6-9 

1013-14 





. ^ 

10-2 

8-1 

J 014-16 






16-0 

6-9 

101340 




• •• 


16‘1 

8-7 

1010-17 






I0‘4 

80 

101748 






16-6 

8-0 

101840 






16-1 

4-8 

1010-20 






16-3 

7-0 

1020-21 






14-0 

4-8 

1021-22 






16-2 

0-4 

1022-23 






‘ 16-4 

7-3 

1023-2t 





. . 

14-0 

4*9 

1024-26 






14-6 

0-0 

1025-26 






14-1 

4-8 

-1020-27 






14-0 

4-8 

1027-28 






13-6 

4-4 

1028-29 




* » 


14-4 

6.G 

1020-30 






14-2 

0-0 

1030-31 




* • 


13-0 

6-0 

1031-32 






14-1 

6*7 

1032-33 

t • 



• « 


13-1 

4-2 

1033-34 




• • 


13-2 

4-3 

1034-36 





• • 

13-7 

4-7 

1036-3(! 





• • 

14-7 

3-7 

1030-37 






16-1 

6-0 

1037-38 






14-7 

4-7 

1938-30 




« 


14-7 

4-1 

1030-40 




• • 


14-7 

4-6 

1010-41 






14* 3 

8-6 

1911-42 






13-0 

- 4-1 

1042-43 

• • 

•- 

• 

Statement 38 

14-3 

4-B 


1011.12 
1912-13 
<101344 
.191443 
J9134C 
1910-17 
•191748 
101B40 
1910-20 

1020-21 

1021-22 

1022- 23 

1023- 24 

1024- 23 

1925- 20 

1926- 27 

1927- 28 
1028-20 
3029-30 ' .. 
1930-31 
1031-32 
1932-33 
1033-34 
1934-36 

1036- 30 
1030-37 

1037- 3S , . 

1038- 30 
1030-40 
1010-41 
1941-42 ‘ . . 
1012-43 

*£xdlu(li 
OriMa Pwrinc*. 


Acreage and Production of EIOE in the Central Provinces and Borar 

” * * ji .a t 


4-8 

1-4 

6-0 

' 1-2 

.1-0 

0-8 

4-0 

1-0 

6-1 

Jl-7 

6-1 

1-6 

6-2 

1-0 

G-3 - 

0-7 

6-1 

1-7 

5-1 

0-7 

6»I 

1*6 

6-1 

1'6 

6-2 

!•« 

6-2 

1-2 

6-2 

1-4 

6-3 

1-0 

5-4 

1-C 

6-4 

1*6 

6-6 

1-8 

6*6 

1-4 

6-6 

1*8 

6-0 

1-7 

6-0 

1«7 

6-0 

1*8 

6»a* 

1-6* 

6-7 

1-8 

6-8 

1-C 

5-8 

1-7 

8-0 

1-6 

6-0 

1-1 

6-8 

0-0 

6-8 

1-9 

ipur distiiots transfoirod t< 



XX 
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Acreage and Prodnotion of BICE in Madras 


Tear 






ilren 

s 

Prodnclion 







(JlilUon notes) 

(llillion ton's) 

10)1-J2 






10-3 

3*0 

loie-ia 






10-0 

4-4 

ID13-14 






10-7 

4*2 

1314.15 






10 9 

4*2 ^ 

1315.16 






11-2 

4-6 

1016-17 






11*6 

' 0*0 

1917-16 






11*7 

6*6 

1018-19 






10 -6 

4*2 

1910-20 ■ 

, , 





11*6 

6*4 

1920-21 

* . 





II-I 

6 0 

1921-22 






11*3 

6*2 

1922-23 






11*3 

6*2 

1933 21 






10*6 

4-6 

1024-25 


« • 1^ 




10*9 

4*0 

1925-26 






11*3 

6*2 

1920-27 

. , 





10*8 

4 *7 

1027-28 






10-0 

6 1 

1928-29 






11 e 

6*2 

1920-30 






11*3 

6*3 

1930-31 






11*7 

6*4 

1931-32 





• 

11*6 

6*4 

1032.35 





» 

11*5 

6*4 

1933-31 


• • 



• • 

11*7 

8*3 

1934-35 


• • 



• 

11*1 

6*0 

1935-30 


• « 




»0*8 

•4*7 

19‘l<'i.37 






9*9 

4*8 

1937-38 

. 





10*1 

^*9 

1938-39 

, 





9*8 

4*1 

lOIO-fO 






9*0 

4*6 

1910-41 






10*7 

6*2 

1911-42 






10*3 

6*0 

10t2-4’l 






10*4 

4-0 


*E%olnduig siatistici for portions of Ganjain and Vungopafain districts Irsnsfcrrcd to tbs* 
OriS'i ProTinre. 

Slaiement iO 


Acreage and Production of EIGE in the United Provinces 


1911-22 





•6*4 

1*8 

1012-13 


, . 



6*0 

2*0 

1013-14 





0*3 

. 1*3 

ig ]4.16 





0*3 

2*1 

1916-16 



» • 


0*6 

2*3 

1916-17 





7*2 

8*7 

1917-18 





7*6 

2*7 

1918-10, 



, * 


6*8 

1*5- 

1910-20 





6*7 

2*3 

1020-21 





0*9 

1*0 

1921-22 





6*9 

2 *.7 

1922-23 





7*1 

2*1 

1927-24 


• • 



7*1 

2*0 

1921-26 





7*2 

2*3 

1925-26 


* * 



7*6 

2*2 

JD 26-27 





7*6 

2*4 

1027-28 





7*4 

2*2 

1928 29 


, * 



7*1 , 

* 1*1 

1029-30 


^ , 



6*0 

1*6 

1030-31 





6*8 

1 7 

lOSl -32 


/ 



6*7 

2*0- 

1932-33 





6*3 

1*4 

1933-34 





6*1 

1 8 

1034-36 





6*6 

2*0 

1035-36 





6*7 

2*0 

1936-37 





6*8 

2*0- 

1937-78 

• « 

, , 



7*2 

2*1 

1038-39 

• « 



• • 

' 7*8 

2*1 

1030-40 

•* s 

, , 


• 4 

7*8 

- 2*4 

1940-41 




• 4 

7*3 

1*8 

mi -42 



• » 

••4 

6*6 

1*6 

1942-43 




»■« 

7*0 

1*6 
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Acreage and Prodtioiioa of WHEAT in Bihar and Orissa 


XXI 


Year 





- 

Ansa 

Crodnotlon 

lBH-12 


• 4 


• 4 


(Thousand acres) 
1,286 

(Thonsand tons) 
667 

4012-13 

• ■ 

• * 



• « 

1,177 

490 

1013-U 

» • 

• • 

• a 

« » 

• 4 

l,31t2 

683 

1914-16 

* , 


• • 

• • 

• * 

1,264 

367 

1016-16 

• • 


• • 

• 4 

• • 

1,330 

681 

1010-17 

* • 



• 4 

* • 

1.303 

603 

1017-18 

t 



• • 

44 

1,100 

407 

1918-19 

• 



• 4 

4 • 

080 

360 

1910-20 





4 4 

1,146 

408 

1920-21 

4 • 

* 



4 4 

1,097 

466 

1921-22 

« « 




«4 

1,134 

6-16 

1022-23 

• • 





1,260 

618 

1023-24 

* 



• • 


1,220 

466 

1021-25 




• 4 


1,173 

473 

1026-26 

, 



• « 

* 4 

1,162 

427 

1029-27 

• 



4 4 


1,186 

477 

1927-28 

• 




• • 

1,108 

418 

1028-29 





• • 

1,212 

613 

1029-30 

4 




• » 

1,200 

616 

1930-31 






1,213 

464 

1031-32 

• • 



« • 

#• 

1,221 

600 

1032-33 

• • 



S 4 

• • 

1,236 

402 

1933-34 

• • 




4 • 

1,222 

476 

1034-36 

• • 



• « 

• • 

1,107 

606 

1036-30 

• « 

, 


• • 

4 4 

1,146 

417 

1939-37 

• 



• • 

• 4 

1,132 

436 

1037-38 

• 4 



« * 

4 4 

1,102 

434 

1938-39 




4 4 

4 • 

1,097 

386 

1939-40 




• • 

4 4 

1,142 

425 

1040-41 


. 


• • 

4 4 

1,100 

400 

1041-42 


• 


• • 

4 4 

1,304 

489 

.1042-43 




• • 


1,284 

682 


Sialmmt 42 


Acreage and Production of WHEAT in Bombay (including Sind) 


(Million ncres} (Thousand to<<a) 


'1911-12 

« • 


1 • 

a a 

a a 

1'4 

205 

a9l2-13 

* • 


« « 

• a 

a • 

1'7 

640 

1013-14 


« 1 

a 

« • 

a a 

1-0 

476 

.1014-16 , 





a a 

2-2 

676 

1016-10 

« e 




a a 

2‘8 

615 

1916-17 


a « 



a a 

2-3 

635 

1017-18 

• « 




a a 

2*7 

709 

1018-10 ' 

« • 

a • 



a a 

11 

243 

1010-20 

• • 

^ • 


a a 

a a 

2 0 

470 

1020-21 

■ • 

a • 


a a 

a a 

1-6 

235 

1921-22 

« • 

4 « 


a a 

a a 

10 

401 

1922-23 

• • 




aa 

2 0 

416 

1023-24 

• « 



• • 

«a 

1-6 

261 

1024-25 

a a 



%% 

a a 

2-0 " 

378 

1026-26 





a a 

1*6 

284 

1026-27 




a a 


1’8 

31S' 

1027-28 




aa 


1'9 

396 

1028-20 




aa 


2'1 

406 

" 1029-30 



* 

V * * 


2-1 

430 

1030-31 



a 4 



2-3 

441 

1031-32 



• 

a a 


2-3 

444 

1932-33 



a 

4 

a a 


2’0 

•- 602 

1033-34 

a a 

V • • 

a 

■ a 

a a 

3-2 . 

631 

1934-36 ‘ 

4 • 


m 

a a 

a a 

2-8 

659 

1038-36 

« a 


*• 4 

a a 

a a 

,2-8 

007 

1030-37 

• a 


4 

a a 

4 4 

2-0 - 

600 

• 1037-38 ' 

a 4 

k » 

• 

a a 

a a 

3-0 

674 

1033-30 

4 4 

« « 

* 

a* 

«a 

3-0 

702 

9030-40 

a a 


t 

• 4 

a a 

4 4 

' 3-0 

638 

1040.41 

4 • 



a a 


3-0 

632 

' 1041-42 

» 4 

• • I 

•<4 

* ai 

«a 

, ' 2*8 

613 

1042.43 

t 




a a 

2-7 

668 


3udi 


Staimeni 43 

Acreage and Production of WHEAT in the Ceutial Provinces and 
, Betar 


Year Area j^ducCon 


1011.12 






(Million acres) 
3*6 

(Xhouaand tons) 
870 

1012.13 

• • 





3*6 

1,028 

1913.14 

« • 





3.3 

657 

1014.16 






3*3 ' 

762 

1016.16 

, , 

, 




3*6 

930 

1016-17 






3-8 

1,124 

1917.18 






3*0 

766 

1918.10 

, , 




a a 

2*S 

663 

1910.20 

» , 

, 



a a 

3-2 - 

840 

1920.21 


, * 



a a 

2-6 

362 

1921.22 




t 


2*4 

708 

1022.23 

* , 





3*0 

1,028 

1023-24 



, * 

• • 


3-3 

614 

1924.26 






3*3 

l,0b0 

1926-26 




a a 


' 3*6 

881 

1026-27 


• • •' 

• • 


a a 

3-7 

773 

1927.28 



• • 



3*7 

691 

1928-20 






3‘2 

616. 

1020-30 






3*0 

688 

193041 

• 





3-1 

635- 

103142 

% 



, , 


3-6 

673 

1932-33 

« 



a a 


3-5 

655 

1033-34 



, , 

a a 


3-4 

716 

193446 


, * 

• • 

a a 


3 G 

763 

1035-30 

• 


• « 

*• 


3*4 

641 

1936-37 




• a 


3*1 

COO 

1037-38 

• 



a a 


3*4 

673 

1038-30 

• 



<>• 

a • 

3-4 

072 

1930-40 

• « 



a a 

a a 

3-2 

614 

1940.41 

• 



a a 


3-2 

672 

1941-42 






2-0 

300 

1042-43 

« 

• • 

• « 

a a 

aa 

2*6 

.610 

1011.12 


Acieago 

Siaihment 44 

and Production of "WHEAT in the Punjab 

(Million acres) 

• a a a a » 0*7 

(Million tons), 
3*4 

1912-13 






S’S 

2*0 

1913-14 






8*6 

2*8 

1914.16 




a 4 


9*0 

3*4 

lOlS-16 






9*0 

2*8 

1010-17 

^ , 





0*6 

2*6 

1017-18 






9*9 

3*2 " 

1018-10 






7*7 

2*6 

1010-20 






8*8 

* 3*4 

1920-21 






7*8 

2*0 

1921-22 



a 



8*8 

3*0 

1022-23 



• • 


aa * 

9*6 

3*2 

1023-24 






9*7 

3*6- 

1021-26 





a* 

0*7 

2*0 

1027.26 




' 


0*6 

, 2*0* 

1926-27 






9*4 

^ 2*0 

1927-28 





** * 

■• 9*0 

2*3 

2928-20 






10*0 

3*1 

192040 



1* 



10*0 

3*8 

193041 






0*3 

3*1 

1031-32 






0*1 

2*8 

1032-33 






8*6 

2*8 

103341 






0*8 

2*8 

1934.33 

* * 





9*0 

3*0 

1035-36 

• « 





9*8 ‘ 

-3*1 

1936-37 

• ■ 





0*4 

3*4 

1037-38 



a • 



9*0 

3*7 

1938-30 





4 

9*5 

3*2 

203040 


, , 




9*6 

3*8 ' 

1940-41 


, , 

• • 


• a ^ 

9-0 

3*3 

im-42 






10*0 

3*0< 

1042-43 


•• 


a a 


10*1 

4*2 



8iaiement 0 ' xxiii 
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Acreage and Production of WHEAT in the United Pto'mces 


Yeat 






Aiea 

Frodnction 

1911-12 






(Uillion aoTOi) 
7*7 

(trillion tana) 
3-1 

1012-18 






7’B 

3-0 

1913-14 


, , 




6-6 

3-8 

1914-18 

• a 





7-4 

3-1 

1918-18 

• • 





0-7 

2'S 

1910-17 

• * 





6-0 

3-1 

1917-18 

a a 





7-4 

2-0 

1018-19 






6'6 

2*4 

1910-20 






7*2 

8*1 

1920-21 

• a 

a a 




6'6 

2*4 

1021-22 






7-0 

9-7 

1022-23. 


a 4 




7-1 

3-6 

1023-24 

4 a 





7-3 

2-7 

1924-28 






7-6 

3-6 

1925-26 

a a 





7-0 

2*3 

1020-27 


• a 




6-0 

2«6 

1927-28 

a a 

a a 




7-6 

2*4 

1028-20 


a a 




7-3 

2'5 

1020-30 

a a 





7*3 

3*4 

1930-31 

a • 





7*8 

3.7 

1931-32 






7-e 

2-7 

1032-33 

a a 

a a 




. 7*8 

2-8 

1033-34 


a a 




S-0 

2-6 

1034-38 


a a 




7*7 

3-0 

1935-36 


a a 




7*2 

2*6 

1036-37 


a * 




7-6 

' 2*6 

1037-38 


a a 




80 

2-6 

1038-30 


a a 




8'6 

2*7 

1039-40 






8*1 

8*2 

1010-41 

« • 

a a 




7-0 

2*8 

1941-42 


a a 




7-0 

2*6 

1942-43 

a a 

a a 




7-6 

2-7 


Slatemeni 46 

. Acreage 'and Froduotion of BABLEY 

in Bihar and Onssa 

1011-12 

a a 

4 a 

a • 

a 

a a 

(Ibonsand acna) 
i;i40 

CChoBMod tonal 
679 

1012-13 

a • 

a a 1 

/ 

a a 

a a 

a a 

1,332 

662 

1913-14 


a a 

a a 

a a 

a a 

1,303 

667 

1014-16 


■ 4 

a a 

* 

a a 

1,303 

431 

1916-16 


a a 

a a 

a a 

• a 

. 1,314 

482 

1016-17 


■ a 

a a 

a 


1,271 

652 

1017-18 


a a 

a a 

» a 

a • 

1,337 

602 

1018-10 


a a 

a a " 

a* 

a a 

1,237 

440 

1019-20 


a a 

a a 

a a 

a a 

1,364 

634 

1020-21 


a a 

a » 


• • 

1,822 

622 

1021-22 


• a 

a a 

a a 

•'a 

' 1,373 

613 

1022-23 


a a 

a a 

a a 

«p« 

1/106 

600 

1023-24 


• a 

a a 

a a 

a a 

1,201 

606 

1024-26 

■ a 

« a 

a a 

a a 

a a 

1,330 

631 

1926-20 

a a 

a a 

a a 

a a 

a a 

' 1,322 

612 

1926-27 

a • 

a a 

a a 

a a 

a a 

1,284 

COT 

1027-28 ‘ 

a • ** 

a a 



a* 

1,203 

460 

1028-20 

a a 

• a 




1,201 

400 

1020-30 

a a 

a a 


a a 


1,360 

617 

1930-31 

» • 

a a 

a a 

* a • 

a a 

-1,862 

633 

1031-32 

a a 

a t 

a a 

• 

a a 

1,366 

614- 

1032-33 

• a 

a a 

a a 

a • 

a a 

1,626 

660 

1033 - 34 ' 

i a 

t a 

a a 

a» 

a a 

1,307 

460 

1034-36 

a a 

a a 

• a 

a « 

a a 

1,473 

670 

1036-80 

a a 

a a 

« a 


a a 

1,276 

308 

1030-37 

a a 

» a 

a a 

a K 

a a 

1,272 

432 

1037-38 



a a 

a 

a a 

1,301 

.462 

1038-30 


■ a 

a a 

a 

a » 

1,294 

419 

1039-40 


a a ^ 

a a 

a a 

• a 

1,206 

406 

1940-41 



• a 

« a 

a a 

•< . 1,298 

446 

1041-42 


. 1 

■ a 

a a 

a a 

1,284 

446 

1042-43 


• a 


a. > 

« a 

1 a 
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Statement 47 

Acreage and Prodaotion of BABLEY in'the Punjab 


Tear 


Bcodactioo 


{Thonmnd acres) (Xboassnd toue) 


1011-12 






1,330 

382 

1012-13 






1,007 

280 

1013-14 






070 ' 

288 

1914-16 




• a 


1,305 

377 

1016-10 




• 


1,010 

228 

1916-17 




a 


‘1,163 

280 

1917-18 






1,475 

424 

1918-10 



^ , 



865 

333 

1010-20 






1,204 

376 

1020-21 






031 

103 

1921-22 






1,112 

207 

1022-23 






1,173 

365 

1023-24 






1,246 

410 

1024-26 






036 

253 

1025-26 






804 

218 

1026-27 






707 

234 

1927-28 






835 

217 

1028-20 






1,340 

207 

1020-30 






021 

203 

1930-31 



• « 



666 

161 

1031-32 



« • 



620 

161 

1032-33 



• • 

a* 

a a 

618 

160 

1033-34 





a a 

709 

148 

1034-36 





a a 

612 

168 

1036-36 





a a 

OOG 

176 

1030-37 




a a 

a a 

740 

206 

1037-38 





a a 

777 

206 

1038-30 




• a 


676 

161 

1030-40 






730 

200 

1040-41 



• e 



TOO 

210 

1041-42 



t • 



804 

227 

1042-43 



• « 


• a 

900 

273 


1B11.12 

1012- 13 

1013- U 
1914-16 

1016-10 

1016- 17 

1017- 18 

1018- 10 
1010-20 

1020-21 

1021-22 

1022- 23 

1023- 24 

1024- 26 

1026-20 

1026- 27 

1027- 28 

1028- 20 
X020-30 

1030- 31 

1031- 32 

1032- 33 
1933-34 
1034-36 

1036- 36 
1030-37 

1037- 38 

1038- 30 
1030-40 

1040- 41 

1041- 42 

1042- 43 


Statement 48 


AcroAge and Prodaotion of BABLEY in the United Provinces 



(Million acres) (Million tons) 


6-3 

, * 

4-7 

. « 

4*6 

1*7 

4'7 

2*1 

6-1 

2*3 

6-1 

2*4 

e -2 

A . 3 

3*0 

i*o 

4*6 

2*2 

4-0 

- 1*8 

4-4 

3*1 

4-4 

2*1 

4-3 

2-0 

4*4 

1*8 

4*1 

1*8 

4-0 

1*7 

4*4 

. 1*3 

4*6 

1*6 

4-4 

1*4 

4*3 

1*6 

4*1 

1*6 

3*9 

1*6 

4*4 

1*7 

4*2 

1*7 

3*0 

1*7 

4*1 

1*6 

3'S 

1*8 

4-0 

1*2 

3*8 

1*2 

3*9 

1*6 

4*0 

1*2 

4*2 

1*6 





Statement dS 

Act6age and Fxodnction o£ JOWAB in Bombay (inolnding Sind) 


xcv 


yoar 


. 




Oioa 

Prodaotiun 

19U.12 

1 

« • 


» • 



(UOl'on acics} 
6*6 

(Thoasiad i4>n<i] 
1,044 

101243 

• • 


• ■ 

« « 


7-7 

1,001 

1WS44 

4 « 



• » 

,, 

7-6 

1.019 

101446 

* • 

• • 


• • 


7*8 

1,945 

101640 


• • 


• • 


8*1 

2,227 

a0]047 


* « 

• « 

• • 

* , 

8-1 

2,000 

101748 


• • 

• • 

a » 


8-7 

1,788 

19184)) 


• • 

« • 



7-7 

1,083 

1019*21.1 


• • 


, , 


8-4 

. 1,094 

1020-21 


J 



• • 

8-8 

1,210 

1921.22 

« • 



• » 

» • 

8'6 

1,737 

1022.23 



* , 

• # 

• • 

8-7 

1,691 

1923.24 




• • 


7*0 

1.243 

1924-26 


• • 




9*2 

1,836 

3026-20 

« 





8*3 

1,600 

1920.27 


• • 


• • 


8*0 

1,473 

1027-28 




« • 


7-6 

i,a3i 

1928.20 




, , 


7*8 

1,760 

1020-30 






0*4 

1,762 

1930-31 





, , 

9*2 

1,912 

1031.32 


* , 


• • 

• « 

7*0 

1,665 

1032.33 



• • 

• • 

* • 

8*2 

1,730 

J 933-34 




» * • 


8*3 

1,034 

1934-35 






8*4 

1,767 

1936-36 





* • 

8*3 

1,606 

1030-37 

• « 

• • 

• • 

• 4 

• • 

10*3 

1,606 

1937-38 




• • 


8*6 

1,316 

1938-39 



« • 

• • 

« • 

8*2 

1,421 

1039-40 



« • 

» • 

• • 

8*6 

1,328 

1040-41 

« • 

• • 

« • 

• • 

• • 

8*6 

1,623 

1941.42 


• • 

* • 

• • 

* • 

0*0 

1,287 

1912-43 

• • 

• • 

4 • 

* • 

• « 

8*0 

1,169 


Statement SO 


Acreage and Production of 

JOWAB 

in tho Central Provinces and Berar 
(Million ooTos} (Ttonsund tons) 

1911-12 

« • 


• • 

• • 


4*0 

086 

101243 

• • 



• « 


4-0 

980 

101344 , 

« • 



• • 


3*0 

81E 

101446 

• • 


V ♦ • 


* * 

4*8 

1,274 

101646 

■ • 


*' , , 



6*0 

1,646 

1016-17 

• « 



« * 

a • 

4*2 

881 

301748 

« « 



« • 


3*8 

747 

1918-10 



* , 

** 


4*7 

654 

1019-20 


• • 



4 4 

4*4 

1,243 

1020-21 

• 4 

• • 

• 4 


• • 

4*6 

601 

1021.22 

• • 

« • 

4 • 


• a 

6*0 

1,444 

3922-23 

4 4 


• • 


• • 

4*6 

1,211 

1923-24 

• * 





4*1 

1,000 

1024-26 





• • 

4*2 

957 

1026-26 


* , 

• • 

* « 

« a 

3*8 

763 

1926-27 



* • 


• a 

4*2 

S8R 

1927-28 



, , 



4*3 

994 

1928-29 






4*2 

. 1,109 

1929-30 

t 

• • 



• a 

4*3 

1,036 

1930-31 

« 

» • 



a a 

4*7 

1,181 

3031-32 

• 

•• 



• • 

4-3 

783 ' 

1032-33 

> • 





4*3 

, 044 

1033-34 

* 

• • 


• • 


4*3 

1,026' 

1934-35 

• 

• 

» • 



4*3 • 

961 

1036-36 

t t 

• *« 

• • 


4 a • 

4*2 

846 

3036-37 

« 


,, 



4-7 

1,016 

1037-38 

« « 





, 4*2 ‘ 

1,061 

1038-30 




m4 

a a 

4*3 

> 92D 

2039-40 

« 

• • « 

*• 

1 


4*8 . 

1.162 
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aM 
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«•>« 

• » 


a 4 


4*« , 

970 

294^4S 


t 



» « 

6*4 

1,140 




! J/ 

A<Tf nil>i Jtl of jTtJn Jii iu HsJtt.* 

Aff* ii'a 









ii )] ]; 



» •* 


fi: 


m; tt 


* 

^ , 


4»«f 

VtT 

i‘,>n *,5 





A !■ 


isjf 



, 

4-t 

T! 

i.lf 



, 4 



lA*t 

ur'^ 

IT 




t « 

X "h 

*,«»• 

r-i; j 





«* 


V'Ji l ‘ 


9 


^ 


t.’H? 

f 





b . 

O'’ 

U-'iTf 





A-S- 


t* u ?, 



, ^ 


?!• < 


i'*rj i 





1* 

Cr if 

1.<v* 







t.TSi 




• Jt 

















l.TJl 

1 ;. ■> 





i-\ 






« 


1.-, 

iv; > 'j 




* 

5 J 







1 ^ 


v’'t : 


4. 

IK« 


1 ^ 


ii>': •' . 




, 

4 

»,;?i • 






t « 

fj''- 

« 1 





i 


1 ' < * 





' t 

T.Jftj 

J»t "* M 





A 1 

J/?-! 

i-r f* 













*,.>» 

tj''' 1 > 





i 

1 )-t 

t’>> v*r 





4 * 

T.T* 

IVlI »£ 





% .' 

J.Ti# 

J*",* » 



s 


1 : 

n 




'Hl-ifr-r 

• A* 




Aue • •• 

. 1, 1 iv 

of 

itfW 

.'»^?» U * 







»• ■« j<^ 1^ 

?Tl- ^ K* '** 

» »i '. 



»> 


• t j 

V 

m.' r 





« # ; 

V- 

"{ij* 




» 

J-fr- 

t»6 

*>M r 






'|i 

p-/ 

4 4 




to * 

I” 

r... j« 





* 1 >• 


.! sT 







; ]• n 





<’\j 


•^p;- 





s 

V**" 

<'>"> ;} 





J*.', 

!'* 

i jf :. 





JJ't 


* ,:ji 





1 *' 

U'- 

* *^* • ? ? f >, 






*1? 

* Jl 





T.’r* 

f't 

«•’£' V 


** 



'!J1 

•fir 

\ •:* *T 




I?'' 

p: 






s/i 

ir* 






w* 

*Ai 






3 


i C’l 'i 





W 4 * 

:-, 

ifeSI-t.' 





/.*»»< 

r* 

i'>’A-‘T“ 

, 




UP 

}kT 

it 






7^ 

f^ni V. , 





T-tS 

«' : 

S «-A 1 . 





nit 

^ * 







tt:^ ' 

KT.* 


«• 



•it* 

4-4 

illfiM* 



” 

»« 

ttti 

fi 

*A 



n • 

4 • 


«> 

« a 

« 144. 

■^.STi 

t-t 




Siaiement 68 

Acreage and Production of JOWAB, in tlio United Ptovincea 


xxvu. 


Tear 






Area 

Production 

1011-12 






(Thousand aeies) 
I.G33 

(Thonssnd tons) 
3SS 

1012-13 

• • 



, * 


2,160 

698 

1913-14 

• 9 





2,063 

22T 

1014-10 

» « 


• • 



2,413 

630 

lOlS-16 






2,647 

606 

1910-17 



^ . 



2,402 

623 

1917-18 






1,082 

372 

1918-10 






1,862 

108 

1919-20 






2,330 

602 

1920-31 

• • 





2,313 

351 

1021-22 

4 • 



* , 


2.084 

647 

1922-25 

, , 





2,270 

486 

1923-24 






2,470 

608 

1931-2S 

, , 





2,047 

411 

l»2j.3G 

, , 





1,900 

400 

1920-27 






2,301 

524 

1927-28 






2.1(0 

667 

1028-29 

* . 





2,201 

334 

1020-30 






2,460 

043 

1030-31 



, ^ 



2.000 

538 

1031-32 

■ « 





2,610 

526 

1932-33 

• 



• « 


2,381 

407 

1933-34 

• 

« • 




2.032 

403 

1934-35 

« 

• « 


• « 


2.241 

460 

193S-30 


« * 




2,237 

440 

193U-37 




^ , 


2.122 

420 

1937-38 






2,232 

430 

1938-39 

9 * 





2,245 

421 

1939-40 

r 





2,307 

531 

1910-41 

* 





2,221 

518 

194M2 

* 





2.129 

388 

1042-43 

• 4 


• • 

• f 


a. 

«iC 


Staiemenl 64 

Acreage and Production of BAJBA in Bombay (including Bind) 

1011-12 






(Million acres) 

5-1 

(Tbeusaud toiis> 
470 

1912-13 






o-« 

860 

1013-14 

* ^ 


* , 



6 -I 

883 

1014-15 






6-3 

010 

1915-10 

, , 





♦6 *<5 

820 

10)0-17 

, , 

, , 




5-7 

006 

1917-18 

. . 


* , 


« 

4-2 

445 

1018-19 






3 ‘3 

266 

1910-20 

• .* 

. . 




5*5 

818 

1920-21 






3-B 

497 

1921-22 


, , 




on 

756 

J022-23 

. . 

, , 




4'0 

613 

1 923-2 i 


, , 




5-4 

619 

1024-25 



* • • 

• « 


4 a 

609 

1925-20 


, , 




4-7 

543 

1920-27 






6-7 

701 

1027-28 






5-7 

760 

1928-29 






6-0 

797 

1020-30 






4*4 . 

501 

1930-31 

♦ 


, ^ 



6*1 

6r.a 

1031-32 



* , ^ 



5*2 

600 

1032.33 






5*1 

62) 

1033-31 


» , 




•1*0 

574 

1934-39 





1 • 

4*8 

a. 

1935-30 


, * 




4*7 

637 

1936-37 

, , 


• 



3*4 

37i> 

1937-88 

. . 





•l-O 

598 

1038-39 

* ( 



» 

* « 

6*0 

Oil 

1039-40 

* , 





4*7 , 

533 

, 1940-41 





• - 

4*8 

570 

1011-42 ■ 

, , 





4*6 

601 

1912-43 



^ - _ 

• « 

■ « 

6*8 

772 





xxviii 


Statement 55 

AcFCngo tiad Prodaolion o{ BaJBA in ^fadras 


YcAr Awt rwdaclion 


(SlilllOn ncrei} (Thoo'inil ioa^) 


10U*12 

, * 

ft ft 


ft » 


.7*4 

, , 

lOIS-lS 


ft ft 


ft t 


3 0 

571 

1013-lt 


ft ft 


ft • 


3-3 

537 

lOlt.15 

• • 

• ft 


ft • 


3*5 

ons 

join.io 

« • 

ft ft 


ft ft 


!l*7 

747 

101(1.17 

* • 

ft ft 


ft ft 


;l‘4 

025 

ID17.I8 


4 ft 


• 


3-3 

80S 

1018.]!> 


ft ft 


ft ft 


3*0 

701 

a 010-20 

1 



• ^ 


3*3 

850 

1020-21 

• 

ft 


ft 


3*n 

814 

1021-22 

» 

4 ft 


* 


3*2 

623 

3022-23 

« * 

'« 




3*1 

810 

1023-21 


* ft 


*■ 


2*0 

032 

lD2t.2S 

• 

ft 


• 


;i*(i 

837 

302S-20 

• 



ft 


:(*i 

810 

3020-27 

• 

■ ft 


• ft 


3*1 

787 

1027-2S 

« 

ft 




3*3 

no 

1028-29 

ft 

ft 




3*1 

620 

1020-30 

ft 

4 


4 


2*0 

701 

1070-31 

« « 

4 ft 


ft 


2*0 

77.7 

1031-32 

ft 

ft 


ft 


2*0 

7«0 

1032-33 

• 

■ ft ^ 


ft 


2*8 

7W 

3933--'M 

ft 

ft 


« 


2*C 

COl 

1011-35 

■ 

ft 


ft 


2*7 

1^7 

1035-30 

ft 

ft 


ft 


2*7 

710 

1030-37 


ft 


4 ft 


2*8 

700 

10:i7-3h 

ft • 

« 


ft 


2*0 

067 

1038-30 

• 

• 


ft 


4»*7 

C13 

1030-10 

ft • 

ft 


t ft 


2*8 . 

703 

J0«»-<I 

ft « 

« 


ft 


2*<l 

713 

104M8 

ft 

ft 


ft 


2*5 

640 

3912-43 


.. ' .. 2*C 

Statement 56 

Aorcogo and Production of BAJRA in He Punjab 

(Thoo«ao4 acres) 

602 

[Th onmnd toa') 

1011-1-2 

ft a 


• 


• ft 

1,165 

07 

1012-W 

ft ft 


ft ft 

» ft 


2.077 

a\o 

3013-14 

ft ft 


ft 

ft ft 

• » 

2,820 

302 

1014-lS 

ft » 


• ft 


ft • 

2.738 

340 

3016-10 


* ft 

ft 

ft ft 


1,008 

ISO 

1010-17 



ft • 



.7,033 

514 

1017-18 

7 »« 

• • 


ft ft 

ft 

2.515 

312 

1018-10 




ft ft 

ft ft 

3/.02 

105 

1010-20 


ft 4 


ft ft 

«• 

2,C75 

440 

1020-21 

ft 4 

ft ft 


ft ft 


2,422 

309 

1021-22 






3,32 J 

SOI 

1022-23 

ft * 

ft 


•< ft 


3,110 

424 

1023-24 

• • 



*♦ 

ft ft 

2,850 

803 

1024-28 




• ft 

• 4 

2,685 

802 

1025-20 

ft ft 


ft » 

ftft 

« « 

2,603 

278 

1020-27 

ft 4 


• ft 

ft ft 

ft ft 

2,092 

303 

1027.28 


• ft 



ft* 

2,718 

333 

1023-20 

4 a 

> ft 


• ft 

• ft 

2.480 

847 

1020-30 


ft ft 

• ft 


ft ft 

8,305 

282 

1033-31 



• ft 

ft ft 

a ft 

3.030 

434 

1031-32 



ft ft 

>■* 


3,233 

4G0 

1072-33 

ft ft 



m ft 

ft 

8,403 

320 

1033-34 

• ft 



** 


3,360 

377 

10.71-38 

ft ft 





3,043 

355 

1035-30 






3,018 

890 

1030-37 






2,0.71 

-301 

1037-38 

ft ft. 


ft ft 



2.016 

230 

1030-30 

1030-40 

• • 

ft « 

-- 

ft ft 

ft ft 

ft ft 

2,041 

3,001 

SIS 

£14 

1040-41 

3041-42 

4 

• ft 


ft ft 

« ft 

• ft 

4 ft 

3,803 

9.10S 

477 

443 

1942-43 

• ft 

ft* 


• ft 


4,135 

044 





Slatement ST 

Acreage and Production of BAJBA in the United Provinces 


3CXJX 


■year 






Area 

Froduction 

1011.12 




. 


(Million aorea) 
2‘0 

(lUousand tons) 
601 



• 




2-G 

oil 

1013-11 


» 


4 * 


2-2 

260 

1014-15 






2' 8 

612 

lOlS-lC 






2-8 

620 

1010.17 






2-5 

460 

1017-18 

k ■ 





2*2 

407 

1018-10 

• 4 





3-0 

203 

1010-20 






2-7 

620 

1020-21 






2-4 

305 

1021-22 






2-7 

566 

1022-23 






2'3 

461 

1023-21 


, * 




2-3 

468 

1021-26 


, 




1-8 

330 

1026-20 


* 




1 0 

271 

1036-27 



, 



1-0 

445 

1027-28 



, 


. , 

1-9 

401 

1928-20 






2-0 

206 

1020-30 






2-1 

306 

1030-31 






2-0 

308 

1031-32 






2-2 

343 

1032-33 







420 

1033-31 


, 

* « 



2-1 

.370 

1034-33 






2-2 

451 

1035-36 






2-3 

157 

1030-37 

• • 

, , 




2-0 

372 

1037-88 






2-1 

323 

1038-30 






2-1 

308 

930-40 






2-4 

464 

1010-41 






8-4 

461 

1041-42 






3-0 

481 

1012-43 

«• 

« « 

• , 

• « 


„ 

640 


Stalenienl '58 

Acreage and Production of MAIZE in Bihar and Orissa 








(Thousanil aexoa) 

(Thousand tons) 

1011-12 




• « 


1,661 

640 

1012-13 




• • 


1,772 

653 

1913-11 






1.714 

541 

1014-IS 






1.616 

401 

1916-16 






1,679 

487 

- 1916-17 






1,682 

623 

1017-18 






1,684 

618 

1018-10 



4 • 



1,706 

487 

1010-20 



• • 



1,773 

620 

1020-21 



* « 



1,764 

635 

1021-22 



• » 

4 • 


1,800 

727 

1022-23 


« a 

• t 



1,630 

349 

1023-24 



• • 


• • 

1,080 

48T 

1024-25 


« I 



* • 

1,504 

203 

1925-26 





« • 

1,676 

603 

1026-27 


7 • « 




1,648 

447 

1927-28 






1,648 

614 

1928-29 






1,625 

417 

1020-30 






- 3,719 

691 

1030-31 



• * 



1,630 

•621 

1031-32 



» • 



‘l.OOi 

523 

1032-33 



• » 



1,821 

562 

1933-34 ' 



« a 

* 


1,697 

440 

1034-35 


t *• 

< • 

P • 

• • 

1,654 

468 

1035-36 



• • 

• » 

/ • 

1,726 

607 

1030-37 > 



• • 

• « 


1,673 

489 

1037-38 



^ • » 



1.SS4 

452 ' 

1038-39 


J • * 




1.662 

360 

1030-40- 


• • 

• « 



1,513 

450 

1040-41 


• . . 

• • 



1,438 

400 

, 1041-42 


• • 



• * 

1,489 

462 

1942-43 


* ¥ 



• « ) 

1,681 

665 



Stateinent 59 

Acreage and Production of MAI2!E in the North-West Frontier Province 


Tear 


Ami Induction 


(Thousind (iciV9} (Xbonsnnd ton;) 


1011-12 






410 


184 

1012-13 






" 419 


188 

1013-14 



* 



431 

... 

228 

1014-16 






419 


20.3 

1016-16 






431 


237 

1010-17 






461 


219 

1017-18 






403 


240 

1018-10 






460 


206 

1910.20 






464 

, 

123 

1020-21 




** 


418 


162 

1021-22 






402 


217 

1022-23 






460 


220 

1023-24 






m 


226 

1024-25. 






42!r 


218 

1025-20 






436 


200 

1020-27 






437 


171 

1027-28 






482 


226 

1028-20 






403 


212 

1020-30 






481 


220 

1030-31 


. 




470 


224 

1031-32 


^ <• 




440 


211 

1032-33 






449 


103 

1033-34 






405 


180 

1034-35 






47.7 


213 

1036-36 






•172 


188 

1936-37 






457 


214 

1037-38 



1 * 



471 


220 

1938-30 




• « 


480 


214 

1030-40 






465 


230 

1010-41 




» « 

« • ^ 

471 


211 

1041.42 






469 


202 

1042-43 

• • 

« « 

• « 


,, 

482 


.. 


Statement 60 


Acreage and Production of HAlZE in the Punjab 


1011-12 

1012-IS 

iei3-u 

1014-16 

1016- lC 
lOIG-lT 

1017- 18 

1018- 10 
1010-20 

1020-21 

1021-22 

1022- 23 

1023- 24 

1024- 26 

1025- 20 
1020-27 

1027- 28 

1028- 29 
1020-30 

1030- 31 

1031- 32 

1032- 33 

1033- 34 

1034- 36 
1036-30 
1030-37 
1937-88 
1038-30 
.1030-40 

1040- 41 

1041- 42 
1948-43 


(ThooBtind acres) (ThoooMid ton*) 




06.5 

366 



1,008 

418 



1,082 

441 



1,047 

r 283 



1.184 

404 



- 1,270 

401 



1,210 

310 



1,161 

300 



1,166 

406 



1,003 

316 



1,112 

380 



1,123 

391 



1,050 

300 



032 

336 



931 

311 



075 

346 



1,086 

426 



1,048 

347 



1,142 

307 



1,006 

, 412 



1,004 

380 



. 1,034 

348 



1,050 

2SS 



1,136 

412 



1.091 

382 



1,078 

392 



1,103 

406 


• 

1,110 ' 

384 



1.143 " 

405 



1,144 

448 



1,188 

403 


• •• 

1,274 

448 




Voir 


Siaietmtt OX 

Acreage aud Production of MAIZE in the -United Provinces 


XKXi 


JOta 


Pmiluctton 


1011-12 

1012- i:i 

1013- 1<1 

1014- 10 
101.700 
1010-17 

1017- 18 

1018- 10 
1010-20 
1020-21 
1031-22 
1022 - 2:1 

1023- 24 

1024- 23 

1025- 215 
1020-27 

1027- 28 

1028- 20 
1020-30 

1030- 31 

1031- 3S 

1032- 33 

1033- 31 

1034- 35 

1035- 36 
1030-37 

1037- 38 

1038- 30 
1030-40 
1040-41 
1341-42 
l0#2-43 


1011-12 

1012- 13 

1013- U 

1014- 15 
1016-10 
1010-17 

1017- 18 

1018- 19 
1010-20 
1020-21 
1021-22 
1022-23 
1923-21 

1024- 25 

1025- 20 
1020-27 

1027- 28 

1028- 20 
1020-30 

1030- 31 

1031- 32 
1032.33 

1033- 34 

1034- 35 

1036- 30 > 
103G-37 

1037- 38 

1038- 30 
1030-40 

1040- 41 

1041- 42' 


Statement 62 


(Tliousintl acres) 

(Thousind tnn«) 

1,804 

708 

2,218 

025 

2,149 

726 

2.380 

1.056 

2,631 

1,102 

2430 

055 

2,335 

1,032 

1,806 

.OIS 

2,444 

1.020 

2,108 

li.3S 

2,088 

820 

1,880 

002 

1,848 

771 

1,604 

r,3t> 

1,020 

550 

1,002 

005 

1,876 

782 

2,017 

003 

2,341 

019 

2,384 

037 

2,126 

.3.37 

2,147 

755 

2,033 

098 

2,131 

800 

2,130 

812 

1,071 

.536 

l.O.W 

733 

2.003 

010 

2.107 

840 

2,126 

814 

1.026 

604 

2,407 

941 

1 Bihar and Orissa 

f 

(ThoDsnnd acres) 

(Tiionsand tone 


002 

1.287 
1,070 
1,301 
1,402 
1,507 
1,660 
1,031 
1,615 
1,408 

1.481 
1,612 
1,427 
1,437 
1,412 
1,422 
1,320 

1.288 
1,467 

1.482 

1.466 
1,400 
1,484 

1.467 
1,366 
1,380 
1,371 
1,366 
1,463 
1,467 
1,457 


ill 

60S 

447 

403 

626 

607 
684 
306 

608 
666 

640 
070 

641 
600 
620 
mi 
436 
442 
633 

632 
603 
603 
402 
495 
.366 
462 
466 
418 
462 
471 

633 


Staimeni 63 

Acreage and Frodaotion of 6BAAI in the CentialFrovincea and Beiar 



Year 






Area 

Prodiietinn 


1011-12 





(Thonaand acres) 
1,110 

(IlioDa.-ind tons) 

244 


1912-18 






1,116 

280 


1918-14 






1,140 

190 


igi4-ll> 






1,161 

S47 


1916-16 






1,046 

238 


1916-17 






1,162 

266 


1917-18 






1,140 

210 


1018-19 






033 

' 187 


1919-20 






1,047 

200 


1020-21 






809 

120 


1921-22 






809 

193 


1922-23 






1,104 

220 


1923-24 






1,188 

282 


1921-25 






1,120 

274 


1025-26 






1,277 

286 


1026-27 






1,140 

226 


1927-28 






1,104 

178 


1928-29 






1,208 

162 


1920-30 






1,214 

210 


1030-31 






1,332 

226, 


1971-32 






1,327 

260 


1032-37 






1.365 

260 


1033-34 






1.210 

202 


1934-36 






1,238 

264 


1936-36 






1,217 

231 


1936-37 






1,164 

200 


1037-38 






1,101 

223 


1938-39 






1,107 

186 


1939-40 





« • 

1,012 

IOC 


1040-41 





• • 

1.152 

107 


1041-42 





* • 

1,110 

167 


1 942-43 





« • 

1,003 

168 


1911-12 


Slaicment 6i 

Acreage and Frodnetion of GBAM 

intheFanjah 
(Milliou aoni') 
4-1 

. ' 

(Tbonsand tOM)i 

1,126 


1012-13 






3-4 

736 


1018-14 



« 



, 2-8 

678 


1914-16 



« 



5*2 

1,289 


1916-16 






3-7 

464 


1910-17 



• 



6-1 

886 


1917-18 



« 



0-0 

1,600 


1018-10 



* 



3-0 

406 


1019-20 






4-1 

.1,600 


1920-21 






• 2-2 

361 


1921-22 






6-1 

1,143 


1922-23 


« • 




R*4t 

1,610 


1923-24 


« • 




4-2 

1,116 


1924-26 


• • 




6-7 

1,149 


1926-26 






3-7 

760 


1920-27 



« 



4-7 

1,109 


1927-28 






4-1 

868 


1928-29 






- 4-2 

726 


1029-30 






3-2 

703 


1030 31 






4-1 

010 


1931-32 






6-6 

1,080 


1932-33 






3-0 

804 


1933-34 






6-0 

1,385 


1934-36 






3-6 

708 


1935-30 






4-7 

954 

i 

1 

1976-37 ■ 






4-9 

063 

1937-38 




• • * 


3-8 , 

640 

3 

1938-30 






2-S 

376 

3 

192D 10 






2-4 

409 

1 

1010-41 


• • * 




.7-6 

700 

1 

1941-42 


** 4, 


^ 4 ^ 


3-6 

049 


1942-4.7 






4-7 

1,074 


Siatement €5 

Acreage and Production of GBAM in the United Provinces 


XXXll] 


Toa-r 


Area Prodtiction 


(Million ocm] •^(tliliion tons) 


leii.is 





• 

0-0 

2-6 

1912-13 






5-5 

1-8 

1013-U 

• 4 





3-0 

0-6 

1014.IC 

« * 





5-3 

1-S 

191C.16 

• 4 





, 6-1 

2-0 

ieic.17 






C-6 

2-3 

.1917-18 






6-4 

1-0 

1018-19 






2-7 

0-8 

1919-20 






+ •0 

1-0 

1920-21 






1-0 

1-2 

1921.22 






C-1 

2-1 

1022-23 






7-1 

2-6 

1023-21 






C-+ 

2-3 

1924-2S 






0-8 

2-0 

aD2<-.20 






6-6 

2-1 

1920-27 






6-0 

1-tf 

1927.28 






5-0 

1-6 

1028-27 






6-4 

1-t 

1920-30 






4-2 

1-2 

1030-;}1 

• a 





6-1 

1-4 

1031-32 

► » 





f>-7 

1-0 

1032-33 






5-4 

1-4 

1933-3+ 

• t 





5-3 

1-3 

1 931.35 






6-6 

l-B 

1935-30 

• • 





6-7 

t 1-7 

1030-.37 

■ « 





6-4 

1-0 

1037-38 

• t 




« ■ 

5-8 

1-6 

1038-39 






6-5 

1-6 

1039-10 





«• 

6-4 

1-7 

JOlfMI 

• a 




• « 

6-1 

1-0 

1011-48 

« « 




« * 

‘ 5-3 

1-4. 

1912-4% 

« • 





5-6 

I-O 


Statemenl^ 60 

Acreage and Production of IilNSEED in Bihar and Orissa 


1011.12 




* 


(Tliousnicl Ai res) 

(Thobaand tcra} 


* t 

• « 


a 

508 

125 

1012-13 

• s 


• a 


4 a 

C77 

136 

10)3-14 

4 • 


« • 


a * 

663 

160 

1014-16 


4 4 

a a 



001 

108 

1015-10 

« • 

t 

» • 

« a 



70S 

144 

1016-17 



a « 



078 

140 

1017-18 

r * 





746 

172 

1018-10 






6D5 

08 

1010-20 


4 t 




727 

100 

1020-21 

> * 


a a 



648 

121 

1021-22 



« a 



701 

106 

1022-23 



a a 



740 

160 

1023-24. 

* « 





724 

142 

102.1-26 






731 

123 

1026-20 

7 

* s 





687 

103 

1920-27 


• • 




0+4 

08 

1027-26 


» / 

* • 

a • 

% 

• a 


001 

84 

1028-20 


k a 

* • 



066 

108 

1020-30 


* a 

• a * 

k a 


066 

107 

1030-31 

• • 





064 

0+ 

1031.!»2 


< * 




06+ 

01 

1032-33 

<• * • 





641 

07 

1033.3+ 






. C32 

92 

103t.:ir> 




• • * a 


600 

03 

1036-36 




a ( 


6+0 

70 ' 

1030-37 

« * 

6 f 

a a / 



660 

86 

1937-38 

* • 





606 

88 

10.38-30 , 

» , a 

« ■ 




- ‘684 

80 

t039-«i 

» 4 





COS 

78 

1010-tl 

k s 

a •* 


• * * 


643 

72 

19+1-42 

• 4 

» ^ 




663 • 

77 

10+2-43 

• m 

•V' 

* J 



673 

.83 





xxxiv Siafentenl Gt ' 

Acreage and Productioa of LINSEED in the Central Provinces and Berar 


Yflir Area Fiodaction 








(Thousand Acres) 

(Thoasmd 1 

1911-12 



% • 



1.850 

130 

1912-13 



« 4 



1,500 

142 

1913-14 



« a 

* a 


062 

71 

1911-16 






1,228 

80 

1015-16 




a a 


1,018 

83 

1010-17 



* a 

a« 


1,180 

09 

1017-18 



• * 



1,267 

> 03 

1918-10 






509 

IQ 

1910-20 






078 

68 

1020-21 






,447 

16 

1021-22 



• a 



767 

66 

1922-23 



• 4 



1,010 

123 

1923-21 






1,300 

77 

1034-25 






1,003 

160 

1926-20 






1,148 

72 

1020-37 






1,001 

76 

1927-28 






017 

72 

1928-29 






020 

64 

1929-30 






764 

65 

1930-31 






739 

65 

1931-32 




• a 


037 

87 

1032 33 




* a 

* a 

1,008 

83 

1033 34 




» a 

< 

a 4 

933 

80 

1031-35 

• « 




a 4 

007 

88 

1935-36 

« • 


• • 

• a 

• * 

1,131 

80 

1930-37 

t • 


♦ a 

• a 

aa 

1,182 

88 

1037-33 



« a 

• a 

« « 

3,287 

100 

1038-39 

■ • 


« 4 



1,289 

106 

1939-40 

• 4 


• • 

« • 


1,203 

100 

1040 11 

« • 

• « 

« a 

• • 


1,218 

07 

1911-42 


• , 

• a 

• « 


006 

54 

1042-43 

•• 

** 


• a a • 

Statement 68 

1,038 

76 


Acreage and Production of LINSEED in the United Provinces 


ipn-ia 
1918 13 
lltKI.U 
lOU ii 
1916.I'1 
191047 

1917- 16 

1918- 19 
1910-80 

1920- 21 
1931-28 

1922- 23 

1923- 21 

1921- 25 
1025-20 
1028-27 

1927- 28 

1928- 89 
1920-30 

1930- 31 

1931- 32 

1032- 33 

1033- 34 

1034- 35 
193S-.7S 
1030-37 
1937-38 
1038-30 
J 930-40 
1010-41 

1041- 42 

1042- 43 




1^90 

1,101 

oos 

8S8 
0l5 
1,005 
host 
300 
700 
S07 
913 
1,019 
1,030 
IJO-l 
1,0S3 
1,081 
1,063 ' 
700 
7.31 
054 
010 
852 
80C 
862 
815 
OOP 
950 
923 
012 
841 
625 
■ 85B 


300 

824 

08 

158 

189 

205 

177 

72 

149 

105 

162 

109 

169 

205 

168 

181 

137 

105 

147 

464 

168 

147 
UG 
130 , 
347 

148 
157 
118 
171 
101 
137 
152 




\xxv 


Statement 69 

Aorongo and iProduofcion of SESAMOll in the Central IVovinoes and Berai- 

Yenr ‘ Aioa Production 


1911.12 




• 

(Thonsand nctea) 

(Thoosinit tonf-) 

* , 

, 


a a a « 

880 

72 

1012.13 





778 

01 

1013.14 




a a a a 

800 

09 

1014.10 




a a a • 

026 

sn 

1915.1f. 




a a a 4 

008 

01 

1910.17 


, , 



682 

.50 

1917.18 

* • 

a 


a a ,4 

408 

24 

1018.10 


a a 


a a a 4 

498 

34 

1910-20 




a a 4 4 

480 

48 

1020.21 





60S 

52 

1021.22 





777 

78 

1922.25 




• • *4 

577 

40 

1923.24 




a a a • 

502 

46 

1924-20 


,a 


a a 4 4 

Ui 

62 

1925-20 


• 


*♦ » • 

438 

27 

1920-27 





468 

.1.1 

1027.28 




a a a a 

653 

52 

1928.20 


a 


a a a a 

617 

58 

1920-30 


a 


a a a a 

400 

37 

1030.31 


• 


a a a a 

677 

40 

1911.32 


a • 


• » • a 

50S 

38 

1932.33 




a • • • 

604 

47 

1933-34 

« 

a a 


** • • 

670 

43 

1034-30 


a a 


a a a • 

338 

20 

1930-30 

• 



a a a • 

413 

31 

1930-37 

« 

aa 


a « a • 

460 

38 

1037-38 

• 

• • 


a a a * 

483 

31 

1038-30 

» 

« • 



438 

34 

1039-40 

• 

• a 


aa aa 

472 

.16 

1040-41 

« 

aa 


a a at 

477 

30 

1M1.42 




• a aa 

601 

40 

1042-43 

• 

•• 


a a 0 9 

400 

36 





Statement 70 


« 



Aoreago and Prodnotion of BBSAMIBl in Madras 


1911.12 

• « 

« ■ 

a a 

'*4. 

a# a a 

887 

73 

1012-13 


4 « 

a a 

a a a a 

813 

06 

101.1.14 

«• 

a a 

• » 

a a a a 

800 ‘ 

72 

1014-10 


• a 

4 • 

a a a a 

SOI 

77 

1010-ie 

» • 

«« 

a • 

a a 4 0 

823 

70 

1016-17 

* • 


a a 

a a 1 a 

770 

108 

1017-18 

« • 




832 

114 

1018-10 

* a 


* • 


631 

87 

1019-20 

« * 


• « 


881 

117 

1920-21 



, a 


753 

01 ' 

1021.22 

. , 

* aa 

, a 

-♦ aa 

778 

92 

1022.23 

, a 



a 9 a « 

731 

06- 

1923-21 



a 


600 

86 

1924-25 

a , 

9 

a a 

a 

• a aa 

780 

106 

T)2!J-28 

1 • 


« 

a a a a 

701 

106 

1920-27 

« a 


a 

a a a a 

682 

86 

1027.28 



a 

a a a a 

637 

107 

1028-20 

« • 

a a 

a 

a a a a 

700 

00 

1929.30 

4 » 

« 1 

n** 

a a a a 

77S 

101 

1030-31 

4 a 

a a 

a a 

4 a « a 

740 

06 

1031.32 

, » • 

a 

a a 


747 

' 07 

1932-33 

V « 

• 

a 


830 

112 

1033.34 ^ 

* • 




130 

lOO 

1034-35 

a « 


• » 


053 

70 

1936-30 

a* 


a 


727 

84 

1930-37 


a t 

a 


802 

100 

1037-38 


a » 


1 « 

795 

06 

1038-39 

a » 

• a 



876 

01 

1830-40 

a • 

* r 

» 


7.14 

00 

1040-41 


« a 

• 

• a ^ a a 

780 

101 

1841.42 

^ a 

a • 

< « 

« a a a 

003 

84 

1042.43 


. * * 



793 

«« 


N. 'i 




XWVl 


Statement 71 


Acreage and Production of SESAMUM in the United P^ovinoe^ 


Year 






n, -Aica 

Production 

- 






(Tlioasand acres) 

(Thonsand tons) 

]giM 2 






1,176 

99 

1012-JS 






1,217 

134 

1913-1-1 






1,228 

69 

1014-lC 






1,372 

110 

10I6.1C 






1,390 

126 

191G-17 






1,278 

lOS 

1017-lR 






1,038 

' 82 

1918-19 






1,1.32 

46 

1910-29 






1,143 

11.5 

1920-21 





** 

1,161 

103 

1021-22 






1,225 , 

128 

1922-23 






1,073 ' 

98 

1923-21 



* 



1,122 

112 

1921-25 






1,095 * 

103 

1925 2b 






•021, 

91 

1920-27 






036 

100 

1927 2b 


k 




1,04? 

105 

1928-29 






1.192 

93 

1929 30 




aa » 


1,182 

101 

1930 31 






1,194 

112 

1031-32 






1,212 

123 

1932 33 






1,227 

1?,» 

1933-34 




aa 


1,340 

128 

1934-35 






j,or>7 

93 

1935 30 





“ a 

1,170 

103 

1936-37 






1,065 

104 

1037-38 






1,323 

115 

1938-39 






1,301 

191 

1039 40 






1,285 

126 

1940 41 




• • 


1,280 

^ 122 

1041-42 




• a 


1,302 

113 

1912-43 




• a 


1,440 

156 





Statement 72 




Acreage and Pi eduction of BAPE and 

MU6TABD in ABBam 

1011-12 


• • 

^ a 



2S2 

62 

1912-13 






298 

68 

1013-14 



a a 


a a 

311 

61 

1014-15 



a , 


a a 

310 

68 

19I5-Ib 





a a 

, 326 

60 

1916-17 



a , 



278 

60 

1917.1& 



, a 



254 

47 

1918-1" 



4 a 



. 286 

61 

1910 20 


, , 

a a 



315 

63 

1920-21 

j _ 


a a 



311 

66' 

1921-22 


, , 




.308 

57 

1922-23 





a 

316 

66 

1923.24 


, * 



a a 

349 

68 

1024-23 





a a 

364 > 

64 

1025 26 


, , 

a a 


a a 

363 

74 

1026-27 


, * 

a. 


% 

365 

72 

1927-28 





a a 

353 

09 

1928-29 



a* 

•s 

a a 

360 

6(C 

1029 30 





a 

332 

61 

19S<r71 

... 


,a 

« a 


359 

6.3 

1931-32 


• . 

• • 

• • 


302 

46 

1032-33 



«• 

• a 


271 

43 

1933 34 


, , 




330 

67 

1934-35 

, 





346 - 

64 

1936-36 

# 

• « 

• • 



363 

, 45 

1930-37 


4 4 

a. 



401 

66 

1937-38 


4 , 

a a 



397 

69 

1038-39 


a a 




406' 

66 

1939-49 


a 4 



• a 

406 

66 

1940 41 

, 

, . 

44 


a a 

- 387 

69 

li'H.42 


a , 

4 , 


»a 

376 

. 67 

19-12 43 


* • 




384 ' 

48 





Stafmcnt 73 s\xvi: 

Aoreoge and Production of BAPB and ilDSTARD in Bengal 


I'car 






Arna 

Prodiiotion 

1911-12 






ftboui-md new) 
I.31R 

(Tlionininfl tons) 
244 

1912-13 






1,326 

266 

I013-U 






1,322 

20H 

1914-15 






1.316 

232 

1915-16 






1.323 

283 

1016-17 






1,227 

238 

1917-18 






1,154 

211 

1018-10 

‘ 





1,125 

169 

1910-29 






1-100 

187 

1020-21 






882 

153 

1021-22 ' 






893 

148 

1022-23 






763 

129 

1023-24 






7.83 

118 

1024-25. 






737 

122 

1925-26 






7.81 

84 

1926 27 






757 

133 

1927-28 






741 

no 

1928-29 






700 

I>3 

1029-30 





0 

705 

134 

1030.31 






709 

no 

1031-32/ 






770 

139 

1032-33 






716 

151 

1033-Dl 






COS 

164 

1934-3.7 






724 

180 

19:i5.36 






711 

157 

1930-37 






710 

ICO 

1037-38 

• * 





771 

157 

1938-30 






777 

162 

1039-40 






704 

112 

lOlO-fl 

• • 





70S 

139 

1041-12 






711 

ID? 

1942-43 

t • 

, , 

. 4 



885 

198 


Statement 74 


Acreage and Production 

IWl-12 

1912.13 
19]3<14 
lOM-lj 
l(llr>.1G 
lOKi.n 
UilV.18 

1916.10 
i0]9.£0 
1920-21 
1021-22 

1022- 23 

1023- 21 
1924-20 
1020-20 
1026-27 
1927-28 
1&28.2H 

1929- 30 

1930- 31 

1931- 32 
‘1932-33 
1933-34 

1034.36 

1930.36 
1930-37 
1037-38 
1938.39 

' 1030.10 

1649.11 
3WUJ2 

1012.13 


of R \.PE and MOSTARD in IBihnr and Orison 


78y 


172 

72.7 


14 4 

762 


166 

C02 


09 

7s:, 


137 

75S 


108 

827 


191 

013 


113 

827 


182 

771 


145 

787 


176 

818 


1R2 

806 


156 

821 


213 

703 


103 

736 


nil 

700 


153 

729 


162 

665 


162 

657 


147 

639 


185 

627 


149 

cos 


13.7 

600 


137 

671 


112 

600 


128 

643 


112 

525 


in 

534 


111 

615 


108 

516 


no 

600 


TOO 



xxMnii Statement 75 

Acreage and Production of BAFE and MDBTABD in the Punjab 


Ten 






Aten 

Production 

1911-12 






(XbonBand acres) 
1,456 

(Tlioasand tou-) 
200 

1912-13 






888 

160 

1913-14 






1,003 

107 

1914.16 






1,047 

188 

mc-ib 






,1,120 

140 

1016-17 






1,010 

104 

1017.18 






1,260 

106 

1918-1 <) 






600 

110 

1010.20 






801 

178 

1920-21 






683 

94 

1021.22 






1,464 

' 234 

1922-23 






1,280 

241 

1923.21 

• • 





1,141 - 

100 

1924-23 

k • 





1,269 

209 

1026.20 

• • 





762 

12.7„ 

1926.27 






013 

147 

1927-28 






051 

160 

l<t2b 29 






1,722 

102 , 

1920 30 

■ k 





1,074 

I6l 

1030-31 

• « 





888 

141 

1931.32 

• • 





1,150 

184 

1032-33 - 

* « 





1,158 

161 

10.73-34 

• • 





1,090 

131 

1034.35 

« ■ 





673 

101 

1936-36 

« « 





70S 

113 

1030-37 






082 

164 ■ 

10.77-38 






740 

105 

1038-30 






050 

110 

1030-40 






1.107 

148 

1940-41 






1,336 

177 

1041-42 






1,023 

167 

'1042-43 






802 

146 
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Acreage andP*roduotion of BAPE and SfDSTABD in the United Provinoes- 


10IM2 

1012- 13 

1013- 14 

1014- lC 
1O10.1C 
1910-17 

1917- 18 

1918- 19 
1910-20 
1020-21 
1021-22 

1922- 23 

1923- 24 
1024-25 
1925-20 
102G-2T 

1027- 26 

1028- 29 
1020-30 
1030-31 
1931-32 

1032- 33 

1033- 31. 
1934-3.-. 
1036-:i0 
1930-37 
1937-.)8 
1038.3<‘ 
1030-4U 
1940-41 

1041- 42 

1042- 43 


3,0.'!* 
2,523 
2,309 
2,645 
2,680 
2,068 
2,009 
1,944 
%68S 
2,22.'; 
2,292 
2,601 
2,720 
2,005 
2,608 
2,395 
2,760 
3,014 
2,601 
3,475 
2,037 
2,810 
2,818 
2,666 . 
2,683 
2,784 
2,089 
2,749 
2,808 
2,7.75- 
3,007 
2,030 


047 

680 

351 

574 

485 

407 
427 
208 
530 

,387 

477 

540 

669 

635 

420 

450 

207 

351 

624 

460- 

408 
497 
404 

. 388 
480 
* 400 

617 
434 
589- 
671 
68b 

618 





£iaiement 37' xxxix 

Am ago and Fi eduction of GEODNDKUT in Bombay nnd Sind 

— --- - - .. • > ^ 


Wr 


AvntifLr l^nxlncl mn 


(Thoflfend ocrcs) (Thotiianri toif.) 


3SUS I't 





JOO 

188 

lOjri-K 



• 4 


202 

200 

IDH-IT, 





222 

222 






213 

247 

ipus-n 





220 

207 

m7-tb 





21D 

216 

lOie-ia 





136 

74 

loio-ao 

• • 




I3r> 

127 

1020-21 

« * 




206 

15» 

mi.2£ 





273 

217 

1622-2’t 

• « 




330 

207 

102»-2I 





360 

IS" 

19^4-27 





:»4 

201 

1025-20 





son 

275 

1920-27 





602 

»i:t 

lOST-C-S 





740 

303 

1923-23 





1.000 

626 

1020-30 





1.008 

426 

1930-31 

• * 




eoo 

487 

10.31-32 

0 • 




080 

40S 

1032-33 

4 • 

4 « 



1,105 

.770 

1933-34 


• • 

• • 

, , 

1,202 

6(3 

1031-3C 


« « 

• • 


802 

376 

1036-30 

• • 


4 4 

4 • 

802 

418 

1030-37 

« • 

• 4 

« ■ 

* • 

087 

407 

1037-38 

« « 

• • 

4 4 


1,344 

623 

1038-30 

« • 

t « 



1,436 

682 

1039-40 

• • 

• • 



1,016 

553 

1010-41 

• • 

a • 


• • 

1,680 

663 

1011-42 

• I 

4 « 


4 4 

1,300 

6"0 

1012-43 

• « 

« 4 

- 

• • 

1,134 

418 


Stalement 78 


Acreage and Production of GKODNDNBT in Madras 


1012-13 




• 4 

024 

341 

1913-14 


, , 


,, 

1,606 

411 

1014-16 


, , 



1,806 

580 

1016-10 





7,136 

033 

1016-17 





1,796 

826 

1017-18 




„ , 

1,416 

cso 

1918-10 

4 • 


* ^ 

• • 

1,001 

442 

1019-20 


• * 



1,144 

669 

lOSO-21 

■ 4 

4 • 

, , 


1,600 

740 

1021-22 

4 

4 4 



1,469 

678 

1022-23 


« 4 



1,764 - 

823 

1023-24 


• 4 

, , 


1,807 

744 

I02I-2.7 


• • 


4 V 

i,m 

048 

102')-26 


, , 

, * 

» • 

2,609 

' 1,261 

1926-27 





2,080 

1,207 

1927-28 

• 4 



, , 

3,337 

1,071 

1928-30 


9- 4 • 



3,C80 

1,830 

1929-30 





3,209 

1,622 

1030-31 




« • 

3,676 

1,706 

1931-32 

• 4 




2.C36 

1,234 

1932-3.3 


« 4 



3,617 

1,729 

l033-3( 



« • 


3,779 

1,777 

1034-36 

4 4 

, 

? • 

* , 

2,361 

920 

lOIS-SO 

» * 

, , 

4 4 

,, 

2,620 

1,202 

1036-37 

4 ■ 

, 


« » 

3,405 

1,667 

1037-38 




• 4 

4,668 

2,059 

1938-30 


, 

44 


3,771 

. 1.618 

1039-40 



• 4 


3,618 

• 1,70S 

1949-M 

4 1 

4 *4 

* 4 


3,922 

1,924 

1911-12 

• S 




2,781 

1,183 

1942-43 ,, .. 

4 • 


-* 


3,261 

1,208 


xf Statement 

Acreage and Pxodaotioa of COTTON in Bombay including Smd 


Year 






Acreage 

Erodnotion 

1911-12 






(Million aciee) 

4 '4 

(Xbousand tone) 
107 

1012-13 






1-2 

174 

1913->1 



• i 



1*5 

186 

1014-15 






4-7 

102 

leiC-lb - 






3-4 

128 

1010-17 






4'6 

101 

1017-18 






t‘7 

156 

1018-19 






4-3 

102 

1019-20 






4-3 

200 

1020 21 






8 ‘8 

ill 

1021-22 






3-0 

130 

1022-23 






4-0 

168 

1023-24 






4-0 

164 

1024 2C 






6-3 

Ibl 

1026-26 






.5-5 

187 

1026-27 






4-G 

134 

1027-28 

a • 





4-0 

175 

1023-20 






6*2 

187 

1029-30 

a • 





4-8 

III 

1030-31 

* • 





3-S 

127 

)031-32 

• 

>• • 




4*3 

135 

.032 33 

a « 



• a • 


4-2 

ICO 

1033-34 






4-2 

164 

103t-3o 




* 


4-3 

147 

1035-30 




a • 


4-0 

200 

(036-37 




« « 


4-6 

203 

1037-38 

-a* 



a » 


4*8 

194 

1038-39 






4*6 

162 

1030-40 






4-0 . 

176 

1010-41 






1*8 

100 

1011-42 






.■5*0 

221 

lOlS-l i 




.. 


3-7 

168 

' Statement 80 

Acreage and Production of COTTON in the Central Provinces and Berar 

4011-12 




. 


4-0 

103 

}<»2-13 




» - 


4-5 

163 

1913-14 






4-8 

172 

1014-lC 






1'7 

101 

1016-16 





• • • 

4-0 

193 

1016-17 






4-S 

126 

1917-18 





« • 

4’6 

104 

1918-10 






4*1 

144 

1010-20 






4'6 

230 

1020-21 






4-6 

92 

1021-22 






4*4 

201 

1022-23 






4-0 

186 

1023-24 



i 


« • 

4-0 

182 

1024-26 






6*2 

170 

1925-26 






'5-4 

176 

1026-27 






4-9 

174 

1027-28 






4 '8 

221 

1028-29 






6'1 

236 

1020-30 






B-S 

224 

1630-81 






4’8 

203 

ID3I-32 






4'C 

89 

1032-33 






4-0 

126 

1033-34 






. 4-3 

128 

1034-36 






4-3 

too 

1036-36 






4-1 

114 

1036-37 - 






4*0 

141 

1037-38 

• • 





4-0 

127 

1038-30 

« « 





3-T 

96 

1030-40 

« a 




« « 

3-3 

129 

1040-41 





« • 

3-6 

161 

104M2 





• « 

3‘S 

176 

1942-48 






3-2 

91 





'Slaiement 81 

Acreage kad ProducKon ot COTTON ia Madras 




Yenr 





Aoieago 

Xioduotioo 

1011-12 





(Xhoosnnd aotvt) 
2,070 

(Thoiuand ion:.; 
e.6 

1012-13 




• • 

3,380 

60 

1013-14 





2.097 

6t 

1014-16 




4 • 

1.0S7 

18 

1916-10 





2.080 

43 

I91C-17 




« « 

2,108 

02 

1917-18 





2,700 

00 

1018-10 




* • 

3,133 

104 

1910-20 





2,330 

73 

1930-21 





2,122 

03 

1021.22 





1,7.73 

CO 

1022-23 





2,823 

77 

192-7-24 





2,028 

8i( 

1924-26 





2,880 

101 

1023-20 





2,877 

2,20) 

101 

1920-27 





00 

1027-20 





2,100 

79 

J 028-20 





2,466 

94 

1020-30 





2,477 

01 

1030-31 ' . . 





^041 

l>8 

1031-32 





2,206 

76 

1932-33 




• • 

1,060 

7.7 

1933-34 




• • 

2,16G 

SO 

10.74-3.6 




» » 

2,.70(l 

8.1 

1973-30 




• • 

2,004 

01 

1030-.17 





2,487 

8S 

1937.;i8 





2,546 

90 

10.78-70 





1,'»20 

00 

1939-40 





2,100 

81 

19<0.41 





2,413 

9.1 

1041-42 

• • 



• • 

2,511 

100 

10(2-4?) 

• 4 



• * 

2,172 

7.1 
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Acaceago and Production ot COTTON in the Punjab 


ion - 12 . 

1W2.13 

T013-14 

lOU-IC 

1016-10 

1010- ll 

1017- 18 

1018- 10 
1910-20 

1020-21 

1021-22 

1022-22 

1023- 21 

1024- 26 
102 . 6-20 
1020-27 
1927-22 
1028-29 
1020-30 
1030-31 
10.71-32 
1932-33 
1033-31 
10.31-36 

1036- 30 
't0.30--37 

1037- 88 
1938-30 
1030-40 
1040-41 

1011- 42 
1912-43 


1,403 

-W 

1,143 

5.3 

1,820 

07 

1,088 

74 

927 

30 

1,066 

.64 

1,013 

4.8 

1,118 

73 

2,071 

in 

l,‘'r.7 

03 

1,140 

40 

1,273 

61 

1,740 

103 

2,320 

112 

2,702 

141 

2..62i 

07 

1,811 

V2 

2,-600 

01 

2,200 

11-6 

2,101 

110 

2,iC0 

00 

1,800 

09 

2,140 

100 

2,.717 

109 

2,803 

220 

3.000 

200 

3,1.76 

204 

2.002 

107 

2,041 

182 

2,069 

217 

2,801 

219 

2,332 

192 




xlll 


Siatemeiit 83 

Acreage and Fxoductioa of SUGABCANE in Bengal 


Year 


leil-lJ 

1812-13 

1013-14 

1914- 15 

1915- 1C 

1916- 17 

1917- 18 

1918- 10 
1019-20 
1920-21 

1021-22 

1022- 23 

1023- 24 

1024- 26 

1926-26 
1920-27 

1027- 28 

1028- 20 
1920-30 
1030-31 
1931-32 

1032- 33 

1033- 34 
1934 30 
1935-3C 
1930-37 

1937- 38 

1938- 30 
1930-40 
1040-41 

1941- 42 

1942- 43 


1911- 12 

1912- 13 

1013- 14 

1014- 16 
1016-16 
1016-17 
1917-18 
1018-19 

1919- 20 

1920 - 21 

1921- 22 

1022- 23 

1023- 24 

1024- 25 
1026-26 
1026-27 

1927- 28 

1928- 20 

1029- 30 

1030- 31 
1931-32 

1032- 33 

1033- 34 

1034- 35 

1036- 36 
' 1936-37 

1037- 36 
1033-30 
1939 10 

1040- 11 

1041- 42 
1942-43 






Acreage 

Yrodnolion 





(Ihotuand acres) 

(Thousand tons) 

• • • • 




223 

266 

• • •• 




222 

263 

• • • • 

, * 


* * 

217 

245 

• • •» 

, * 

* , 


233 

250 

• • • • 

, , 

, , 


234 

259 

• • • « 




220 

228 

• • • • 




207 

241 

• • • • 




219 

223 

• • • • 




218 

266 

• • • • 

• • 



219 

266 





221 

239 

• « • • 

• » 



201 

212 

« « • • 




208 

223 





206 

210 





215 

246 

• • ■ • 




201 

216 

• • ■ • 



* 

209 

' 236 





106 

216 





108 

220 





100 

248 





-233 

273 





233 

484 





267 

467 





276 

492 





326 

660 





355 

626 



•* f 


200 

483 





20') 

439 





310 

626 





331 

632 





314 

467 

.. 

•• 

•• 

•• 

303 

412 



Staiement Sit 



Acreage and Production of SUGARCANE in Bihar and Orissa 





V 203 

304 





271 

298 




• • 

203 

OB') 




« * 

260 

277 




« • 

262 

260 





270 

306 





266 

291 





276 

273 





276 

318 

\\ ** 




287 

300 





306 

3S7 





306 

290 





307 

319 





287 

260 





290 

314 





289 

303 

•! Vw 


11 


200 

310 





287 

313 





270 

301 

•• •! 




284 

307 

!! 




282 

307 





302 

313 





418 

623 

• • » • 




445 

673 





480 

687 

• • 




492 

646 





306 

466 

• • • • 




407 

431 

* • • • 




474 

626 

• • • • 


• • 


643 

686 

• • • • 


• « 


- fio 

461 

• • •• 


• • 

•« 

436 

477 





BUilmefA 85 ^1“ 

Acreage and i'rodaotion of SUGARCANE in the Punjab 

reaw Aorottgo J?roducHon 


1911.12 

1912- 13 

1913- 11 

1911- 16 
1916.10 
1910-17 
1917.18 
1918-19 
1019.S0 

1920- 21 

1921- 22 
1922.23 
1923.2» 
I921.2r. 
192S.20 
1920-27 

1027- 28 

1028- 23 
1920-30 

1930- 31 

1931- 32 

1932- 33 
1933411 
lOSM-O 
103C4IO 
1030-37 
1037.38 

1038- 30 

1039- 10 
1910-41 
muis 

1912 - 43 


(Thomsanrl acres) (Thousand tons) 


298 

180 

367 

272 

411 

326 

306 

208 

347 

27b 

414 

362 

C03 

437 

474 

293 

482 

428 

457 

315 

37:» 

278 

197 

4U 

483 

418 

395 

330 

390 

30.t 

44S 

340 

499 

381 

401 

280 

307 

204 

426 

302 

475 

368 

S5i> 

444 

405 

364 

462 

326 

474 

360 

564 

460 

510 

380 

354 

220 

117 

318 

619 

-170 

45S 

412 

410 

431 
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Acieage and Pioduclion of SUOAHCAKE in tbc United Provinces 


1011-12 




« a 

a 

(Thonsand ncres) 
1,311 

(Mdlion tons) 

1912-13 


■ s 

« » 

» a 


1,424 

l"'s 

1013-14 


« a 

• * 

a a 

a 

1,380 

1*0 

1014-16 

t • 

a a 

• « 



l.IOl 

1-2 

IOlD-10 


a ■ 

a a 



1,201 

!•;! 

1910-17 




• • 


1,201 

i-> 

1017-18 






1,481 

IM, 

1018-10 



• t 



1,544 

1"0 

1910-20 


« i 



a 

1,114 

j-r. 

1920-21 



« a 


a 

1,286 

1-0 

1821-22 



4 a 

* a 

a 

1,162 

1*1 

1022-23 



a a 

a a 

b 

1,3 to 


1023-24 




a a 

a 

1,544 

1-6 

1924-20 






1,201 

1-1 

1920-26 

« » 





1,110 

1-4 

I020.J7 

• * 





1.613 

1-7 

1027-28 

• t 





1.586 

1-6 

1026-20 

* « 

« « 

* 



1,345 

1-2 

1020-30 

* « 

s 

a a 


a 

1,310 

1-3 

1030-31 


a 

» a 



1,488 

1-0 

1031-32 

* * 


a 


a t 

1,570 

2-» 

1032-33 ^ 






1,77.3 

2-0 

1933-34 

4 » 


a a 


a 

1,713 

2*6 

1034-35 

1 

w 

a 



1,813 

2-7 

1036-30 


* 

a 9 



2,212 

3-3 

1030-37 


a 1 


, , ^ 


2,463 

3-8 

1937-38 


» 

» 1 


a 

2.181 

31 

1038-30 



f a 


a 

1,628 

1-4 

1039-40 




a a 

b 

1,870 

2-1 

1940-41 


a * 

a a 

a « 

a 

2,618 

2-8 

1041-42 



a a 

a/ 


1.766 

1-8 

1942-43 



a « 



1.847 

8-8 


xliv 




StaUment 
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Population and Aoieage of MAJOB POOD 6BAU1S in Assam 

Tear 






Popnlation 

Area 


• 





(llillion poisons) 

(UiUiou aci«s) 

1011-12 



4 4 

4 4 

4 

6‘6 

4*6 

1012-13 



4 4 

4 4 



4*3 

1013-14 



• « 

44 



4-6 

1014-16 



• • 




4-6 

1015-16 



• • 

4 4 

4 4 


4-t 

1010-17 



4 4 

44 

4 , 


4-6 

1017-18 • 


, * 





4-6 

1018-19 



4 4 


,4 


4-4 

1010-20 





44 


4-3 

1020-21 



4 4 


4 


4-4 

1021-22 


, 4 


4 


7-6 

4-8 

1022-23 




4 

4 , 


4 4 

1923-24 


, , 

4 4 

4 



4-0 

1024-26 




.4 

4 


4-6 

1026-26 


4 4 



» 4 4 


4-4 

1028-27 , 



4 4 


4 4 


4-6 

1927-28 



4 4 

4 

4 4 


4*2 

1028-20 


4 

4 ., 


4 


4-7 

1029-30 


4 





i"l 

1030-31 


« 


4 4 



4-6 

1031-32 


• 


4 4 


8-6 

4-6 

1032-33 


4 



44 


4*7 

1033-34 


4 

4 4 

4 4 

• % 


4-7 

1934-36 

• • ^ 



4 4 

» • 


4-8 

1935-30 




4 4 



6-3 

1030-37 


4 





6-4 

1937-38 


4 


4 4 

44 


6-1 

1038-39 





4 4 


6 4 

1030-40 


4 


« » 



6-4 

lOiO-41 


4 

4 4 

* • 



8'4 

1041-42 


4 

4 4 

4 4 

4 4 

i6'2 

6-0 • 

1012-43 

•• 

•• 

•• 

•• 

•• 

•• 

3-1 
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Popnlation and Acreage of MAJOB POOD 6BAINS in 

Bengal 

1011-12 



4 4 

4 4 

4 4 

46'6 

. 21-6 

1912-13 

• • 




4 4 


' 21*7 

1913-14 

, , 

4 4 


44 

4 4 


20-3 

1914-16 




4 4 

4 4 


21-0 

1915-16 


4 4 

4 4 


4 4 

a 

21-6 

1010-17 


4 4 


4 4 

4 4 

J 

a 

21'6 

1917-18 


4 4 



4 4 


21-5 

1018-10 


4 4 


4 4 

4 4 


21 -8 

1919-20 





4 4 


21-4 

1020-21 


4 4 



4 4 


21-4 

1921-22 


4 4 


4 4 

4 4 

46'7 

22-3 

1022-23 


4 4 


4 4 

4 4 


22-2 

1923-24 


x ^ 



4 4 


20-8 

1924-26 



4 4 


44 


21 '3 

1925-26 


4 4 



4 4 


21*6 

1926-27 

• • 





^ ^ - 

20'1 

1927-28 

• » 


• « 

4 

4 , 


10*0 

1928-29 

• • 

« • 

■ * 

4 4 

4 4 


21’0 

1929-30 


• • 

• • 


44 


20’7 

1930-31 


■ • 



44 


21-1 

1031-32 


4 4 

4 4 


4 4 * 

eo'i 

22‘6 

1932-33 


4 4 

4 4 

4 4 

4 4 


22-3 

1933-34 



«ll» 

44 

4 4 


22 -2 

1034-36 



4 , 4 4 




21 -3 

1938-36 


• • 


4 4 



21-0 

1936-37 


« • 



44 


22-6 

1937-38 


• * 





22<8 

1938-39 


4 4 


4 4 

• • 


22*7 

1930-40 




44 



22-0 

'1940-41 


4 

' 

44 

* *f 


21-6 

24-D 

1041-42 


•• 


^ •• 

-• 

60*3 



Siatemeaii 89 xlv 

Poptilation and Acreage of MAJOB FOOD GBAINfi in Bihar and Orissa 


Year 


Population Aioa 


1011-12 

1912- 13 

1913- 14 

1914- 15 

1916- 16 
1010-17 

1917- 16 
1916-10 r 

1919- 20 
1020 21 

1921- 22 

1922- 23 
193.3-21 
1924-25 

1926- 30 

1920- 27 

1927- 28 
1928>26 
1029-20 

1930- 31 

1931- 32 

1932- 33 

1933- 34 

1934- 36 
193.1-36 
103C-.77 
1037-36 
1938-30 
1930-10 
1910-11 

•70« 12 


(Million persons) 
30-9 


40 


45’1 


(Million acres) 
22*8 
2r0 

21- 9 
21-6 

22 - 0 
22-1 
21 ‘fr 
20-2 
21-2 
20*7 
21-2 
21 '3 
19-8 
20*2 
19 ‘9 
19-7 

19 - 1 
10-9 
20>1 
10-8 
20*0 
19 '3 
lO'l 
10-7 

20 - 4 
20-8 
20-2 
20-2 
20-2 
19 -8 
10*6 
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Population and Acreage of M.A.10B FOOD GRAINS in Bombay (including Sind) 


1911- 12 

1912- 1-3 

1915- 14 
1914-16 
1016-10 
1910-17 
1017-18 

1916- 19 
1910-20 
1020-21 
1921-22 
1023-23 

1923- 21 

1924- 26 

1926-26 ' 

1928-27 

1937- 28 

1938- 29 
1029-30 

1930- 31 

1931- 32 

1932- 33,‘ 

1933- 31 

1934- 36 
1933-36 
1936-37 

1037- 38 

1038- 39 
^ 1039-40 

1040-'41 , 
1941-42 



19-7 


lo's’ 


si'O 


26 * 4 . 


16-4 
10 -8 
19-0 

19- 7 
10 -8 

20 - 1 
10 -8 

16- 4 

19- 8 

17- 9 

20 - O 
19-8 

18 - 7 
10-3 

18- 4 
19*0 

19- 6 
10-0 
20 ‘O' 
20 ‘0 
19 ‘8 
20 ‘3 

20- 6 
20-4 
20- 1 

20 - C 
20 ‘0 
20 ‘6 
50 ‘6 

21- 0 
20*7' 
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Fopnlfttion and Aoieage of MAJOB POOD 6BAINS in the 
Central Frovinoes and Berar 


Year 






Fcptilatioii 

Aien 







(MiUtonpenoiiB) 

(Uilbon acres) 

1911.12 

• 

• • 


• « 

• 4 

13*8 

13*0 

1012.13 





• • 


14 >0 

1913.14 

« 

• 


• • 

a » 

a. 

13-6 

1014-16 

. . 

• 



.. 

. 

14 ‘0 

1016-16 

«• 

. 


• • 



14-9 

191 fc -17 


. • 



« • 


14-6 

1017-18 


« 

• • 

. • 



14-7 

1018-10 


. . 

• • 

• • 

.. 


. 14*0 

1919.20 


• « 

» * 

• • 



14-0 

1920.21 


• 



• • 

. a 

13*4 

1921-22 

« . 





13*7 

13*7 

1022.23 



• • 


• • 


14*1 

1923 24 

.. 


• • 


a a 


14-0 

1924 26 



• • 


• • 

a. 

14*1 

1023.20 



• * 



aa 

14*1 

1926 27 

, , 


• • 

• * 


• a 

14*6 

1927.23 



• • 


• « 

aa 

14*7 

1928 29 



• • 


a a 

V 

14*4 

1929.30 


. 4 

« • 

• • 


a a 

14-2 

1930-31 

, , 

• 4 


• » 


w'a 

16-0 

1031-32 

, , 

• « 


♦ • 


14*9 

1932-33 

, , 

• • 

• • 




14*9 

1933-34 

, * 

• • 

• • 

• • 


a a 

14*9 

1 •> 34.35 


• 4 

• • 




16*1 

1936-36 



• • 




14*7 

1936-37 





a* 

a a 

14*9 

1937-38 

, * 

• 4 


«• 

a a 

a« 

14*8 

1938-30 



• 

» • 

aa 


14*9 

1930-40 


• 

« 


*a 


16*2 

1040-41 



• 

• • 

a« 

18*8 

16*1 

1041-42 

• * 
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14*8 


Popnlation and Acreage of MAJOB FOOD 6BAINS in Madras 


1911-12 


• a 


a a 

a a 

39*1 

19*1 

1912-13 


a 



a 

aa 

20*0 

1913-14 


a 



a a 

• a 

20*0 

1014-15 



aa 


aa 

aa 

19*7 

1916-16 


a a 


aa 

aa 

a a 

20*7 

1916-17 



aa 

aa 


a a 

20*0 

1917-18 



• a 

a 


.« 

20*1 

1918-10 

, , 

• a 

a 

a a 

aa 

a . 

18*8 

1010-20 

,a 

a 



a* 

a • 

20 ’G 

1920-21 


a a 



a a 

a 4 

19*6 

1021-22 


• a 

a 

aa 


40*1 

20*3 

1922-23 


aa 

a a 

aa 


a a 

19*9 

1923-24 


a. 

aa 

a a 


a a 

18*1 

1924-26 


• a 

a a 

• a 


a a 

- 19*1 

1926-26 


• a 

• a 



a a 

19*2 

1920-27 

, • 

• a 

• a 

a a 


a « 

18*8 

1927-28 


• a 

a a 

.a 

aa 

a a 

19*3 

1928-20 




a a 


• a 

18*9 

1029-30 



aa 

aa 

a a 

a « 

10*6 

1030-31 


• a 


a a 

aa 

• • 

19*6 

1931-32 


a a 

a a 

aa 


44*2 

10*6 

1932-33 

, a 

• a 

a a 

• a 


•a a 

19 *r . 

1033-31 

• a 

a a 

a a 


a a 

a • 

18*9 

1934-36 

• a 

a a 

a a 


a a 

a a 

19*1 

1936-36 

a a 

• a 

aa 


a a 

. • 

17*7 

1936-37 


a • 

a a 


aa 

, • 

17*9 

1037-38 

• a 

a a 

a a 

a a 

aa 

a • 

17*4 

1938-39 


a 

aa 

aa 


a a .. 

17,*6 , 

1039-40 

• • 


a a 


aa 

a » 

17*9 

1940-41 

.. 


a « 

• a 

a * 

• • 

18*1 , 

M 941-42 

•* 

•• 

•• 

•• 

a a 

49*3 

17*7 



J'.fiuhiwJ ajj 1 

kJ lh:i 

\, tr irj., t,i >{A.lnK rftOl) <?I1AIN*F itt Ov liarib.VAjt 

J wnti'^'r Travinco 






Pdl'ilMiVr 

frfs 

t«IM3 



< ft 


p'*'..lU>'n j»p<rr»} 

s-s 

f'HII-.'n ftfiTPi 
2 3 

JVlS.lS 

* V « •> 


4 . 



2M 


* • 

ft » 

• . 



2-2 

ton r. 

V *1 

f * 

• at 



S'fi 

*n 

> • * - 

M « 

* • 


, 

l-P 

j*(H i' 


kV 

ft 


, 

2M 



».« 


• * 


2 f. 


* . ♦- 

4. 


4 4 

, 

l-l> 


t * 

ftp k 


t 


ft* “ftf 

15*?> Yt 






1"7 






,• 1 

»M 

mj t't 





, 

2 3 

ue3.-c 

• « • * 

* ^ 




2 3 

»<t2» in 
Sr. 






2 I 

2 i 


* 1 r « 




«# 

"J'Kt 

Wi s. 





. . 

C‘l 

132 *.« 

»« «.• 




, 

/I >n 

ivs’i r>« 

k * « 

, , 




2-J 

tcvi il 


, , 



, 

-'•n 

ifi-it-y:: 

» * * 

• ft 

4 ft 

« 

i t 

2 J 

3p*s:i’i 

* 4 , ^ 



• 4 

, , 

tt *•« 

JBSO 5< 

• « ( 

♦ ♦ 

• • 

4 4 


^.#ft 

IPS 






2-« 



, , 

ft • 

ft • 


.>4A 


« 4 * 

. 

4 « 



P‘S 

JtJiT.;.' 


ft ft 




5‘0 


4ft • 

• t 

4 4 

. 4 

, 

1 P 

jjij'i t'l 


P • 

. 4 

ft ft 


IMi 

lUo iJ 

, , 


« 4 



2’i 

iPfi.n* 

4 . 

.. 

« k 

«• 

.’••O 

«• « 

TopUlaiian nnd 

Actt ace 
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of WAJOK roOD r»UAIKS in 

the J’nnjftb 


• • * • 

• ft 

ft , 

4 

ib’fi 

If-C 

jcjr-is 


, . 

ft. 

ft 4 


T« P 

jpn-w 

i « ft < 

• ft 

ft ft 

. 4 



urti.j.'t 

,.ft ft. 

ftft 

ft • 

4 ft 


4tlRft'> 

IW-l-lfi 

»» 

, . 

ft ft 

ft 4 


i5'3 

iPie.iT 

»• • ft 


ft. 



*>*> tr 

mt-ta 

ft • ft ft 

, ft 

4. 

• r 


33 -P 

iPJS IP 


ft. 

. • 

• • 

1 ft 

H'7 



ft. 

* « 

A ■ 


50 .*1 



ft ft 

ft ft 


» ♦ 

la-p 

trci-w 


ft. 

ft , 

A ■ 

20 7 

9l>'. 



,. , 


* ft 

» 4 4 

•v« 

TPsi-Si 


ftft 


ft k 


ro'P 

JPS?.?.': 

• r ft 

.. 

,, 

ft 


21 -l. 



ft , 

. ft 

4 



JSS-i-ST 

• ft 

ft. 


4 


20 '4 

JPJT-S'! 


ft t 

• « 



I'J-T 

itC'l-U.f 

ft . 

• ft 

4 . 



tO'f? 

>9S'* r* 


• 




£tO'« 

ipiiai 

« . • 

1 




80*3 


<1 ft t ft 

ft ft 



r*r. 

HIV’S 


ft ft 

f 1 

ft ft 

4 


)f*T» 



ft 

ft. 




l«Si .Vi 


. • 

>* 

• 

4 4 

l*>'S 

»P5V5f 


<r 4 

, ft 





•ft ft ftft 

,« 

ft. 


• • 

?h-V 


•ft V ft 

» 4 

» ft 

ft 

ft 4 

A*'*"! 


’ft- ft • * 

, ft 


» 


3S'1 


« « < ft * 

* ft 

ft« 


ft. » 

t«'? 

30*-X«l 

.» 4ft 

« h 


r 


21 -ft 

ivir.42 

ft ft 

» 4 


^ ft 

SI'H 

SC*P 


-ft '•* 

« y 

** 

ft. 

ft. i 

J-'T-.T 
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Population and Acieage of MAJOB J?OOD 6EAINS in the TJnited Provinces 


Year 





- i’opulanou 

Arc<i 

1011-32 





(Million penoiis} 

(Million ectcel 

• , 

« * 



40 8 

31-6 

1012-13 


• • 




31-0 

1013-U 






20-7 

1014-15 






31*3 

1015-16 






32-6 

1910-17 






33-1 

1917-18 






33-0 

1918-10 






25-8 

l,')10-20 






30-7 

1920 21 






28-3 

1921-22 





4.V-t 

31 -8 

1922-23 






32-2 

1023-24 






31 -8 

1924-23 






31-3 

1025-20 






SOT, 

1020-27 






30-4 

1927-28 






31 '5 

1028-29 






30-0 

1920-30 






29 -S 

1030-31 






30-9 

1031-32 





.*! 48-4 

31-3» 

1932-33 






30*1 

1033-34 






31-2 

1034-36 






30-S 

103O-30 






30-2 -- 

1030-37 






31 '1 

1037-38 






31-0 

1938-39 

« • 





82-2 

1030-10 

« • 





31-0 

lOlO-ll 

• • 

• • 




31 ‘0 

101M2 


• • 


.. V, S6-0 
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30 7 


Acreage and Production of COTTON in India’^ 1911-12 to 1942-48 
(Source : Area and Tit Id <»f Principal Crops in India and Cotton roTeca^ts) 


Yonr 





Area 

Yield 

1011-12 





in million acics 

21 -4 

hi thooBand tonv 
(lint) 

687 

1012-13 


• • 



-- 22-0 

700 

1913-14 

, , 

• • 



25-0 

007 

1014-15 





24-6 

003 

1015-10 





.1 17-7 

068 

1910-17 





21-7 

802 

1017-18 





-. 25-3 

724 

1918-19 





21-0 

710 

1010-20 





23-4 

1,030 , 

1920-21 





21-3 

043 

1021-22 





]8’5 

SOI 

1022-23 


. . • 



21-8 

DOG 

-1023-24 





23-6 

022 

1024-25 





20-8 

1,037 

1925 20 





28 4 

1,110 

\ 1920 27 

' 1027-28 





24-8 

897 



• » 


2t'8 

1,005 

1028-20 





-- 27-1 

1,033 

1920 30 




« » 

25-9 

030 - 

1930 31 





. 23-8 

033 

1031-32 




« 4 

23-5 

724 

19,12-33 





-- 22-2 

e05 

19.32-34 




V • 

23-7 

806 

1931-33 





-- 23-5 

853 

1035-30 





26‘4 

1,052 

, 1930-37 


• • 



' 21-8 

1,102 

1937-38 


» • 



26-7 

1,021 

1038 30 


i • 



23 ‘5 

002 

1930-40 





21-6 

877 

1049-tt 





23-3 

1,036 

1941-42 



• • 

• • 

24-2 

1,094 

1012-43 



• « 


» 18’8 

813 


*Exoladei Bnrma from 1031-32 
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Acreage and Production of KICE, WHEAT and COTTON in Sind 



’ll)’AgriettUuralStatUtictofInii<t,{2) Etiimalea of Jr<a atid Yield and (3} Season arid Crop SepotU, Bomlay, 






Siatemenl 9^ 

Acreage and Production of BICE in India 


1 


Total 

»«ehok<*i'>oi«f*^o«0tacoc<9eo40cp^ 

g.s s g s.g.§ s I IS ” ® « s.s i s 

Other non« 
reporting 
trasts 

\ 

u)^a»eoe«onpH^»eoerioooiae9 

^OGDV>9<9^X«liSCOe^9e^l5^#-<CO 

o e» e> o o C 2 ,^c> c> c> o o» ^>o 

> 

s| - 

eIwIi**. 

iS W S t 

J ■s5 

« g 1^,5“ 

o « « rt Gj »f> eo eo r5 o 1 ^ 

•s| s 

E 

\ 

>ft^^oocdt9u>e»^oeA«i<ehe-i<>«^ 
oc>O9itST‘»^ooeoF^o<Moo«o0> 
o o to « fri eo » o 

to to •** eo r* to to to 

Cl Cl C4 C) Cl C) cl ^ 9« cl C4 C4 Cl C<l Cl M Cl 

3 

^ic»cicc***tocntoe>cc^0**'r«tc'**'^ 
cct^eeeitocito«««tot-a^r**ectoecoeo 
ooc-toe>totoet*o**toocietci^«if 
©1 CO to I*? r- sTt^ to to etf oo c? c> 

icr noB> 

porting 

.meta 

totototocatototo«^t2to»->ooe>eoei,'» 

totoi3toOtoOtoi-2<OtoCi^c>i:*to»-< 

»^C9 CO to r* r* t^i«tor*t- toaoco oc oo 

Cl crci Cl cicid c4 cic?c* efdcrci Cl *-? 

s ^ 

/ 

ifc-il 

5 Bll” 
S & 

'to*fe>tooe»ecotoo«^t**-4oc*to'«4< 
totoc»«s*dtoCGtoto«r'***9e>tototon 
to © ©p-«wc«c«ei^ie*to-*o55oto«it 

Cl cicfto to totocc to «*■« toto cfcicfci 

tfi 

e 

r 

to to to t- Cl to to to e o •-« 00 to CO ce 00 to 

1 “ 1 9 ’T to ** to -* to to to to to to to 

I to *-■ 04 «« eo tf> to to to to c« to Cl tej^eo Cl 

• to^tocj^ ^to to*4 tocrercTdCi to «f to 

tototototocOtototototototototototo 

t 

I 

g B 

Oi 





Year 

pHPMfM*i^vHwMPi4^c4Cic^c^^cic^C4cie<icptototototototototo^^"f^ 
M Cl to ^ lO 9 to 06 CO ^6 *** OI to v> 9 cc to to CO ^ lA to to Bs Cb to 9*4 to 
^^^^9SS299^9^tooe>tototototo-c&totoOtootototototo 

< 


Soor^r — Fslimafts of 4rea an I tneld. 
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Acreage and Tiodnction of "WHEAT in India 



a)^c*oco^oi> 4 !>^*^vvco lo oo o 

e^cToT^er^ cTo o p 




ESi&I a o'S* 

«jco B ? g-S S 

s &8 J;i'i-s 




oo c» p oo«6 k* tio o c» c» p o» a> p p o e> 



M O O 04 ^ P M M o ta tt O ^CO ^ ce et Vi M 
o«^t:««^ica«ai«o6o&OfMpop«-<r40Pc<»o 

<MC94n«oco<^nc4ppnc5pHt*^H«^o<oc^ 



r9 n r9 <M n ^ 94 p »i 99 fri fr t et C4 Cl M 


^Cl^« 6 «-fMPe 9 ^PM©|**OPkapMp 91 

p lA 90 r- t«p p ^ ^ w o ^ K p ^ ^ o p 
c5 00 r* ^ 09 P P »-t » P P, >«? p Cl P Vi p p 
«-! © ^ a-?ei wcj ® ^ eo*wtfr«!?^vr 

cioooocoscpnpcaroccnppppppco 


ca©0©©©©o©©©p© ©■© © p P p < 


Sontei :—Jfttfmal** cf Am nnJ TM/f. (nKLaa than BOO tons. 
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Acreage and Prodnction of LINSEED in India 


-Hi 


“Is 

III 


M 

-9 '3 'o 
^ 8 « 


e4cir»ete»d^eor»r9Me^c»c«ciMeie4 


i. 

H 

O 

M 


... 

CD kD '««' o eo 


III 


a 

tN 


«o*»io;Se»0">l''*o 

»r»Dio9e^e«e4e4e4cici 


c9cocococ»e9coeoeoc<9eor>cocoeocoeo 


to<Dt«o6eao^e4M'^tacDt«eoe»or^e«n 
c;^ciciG4ejio»cpeoe7eoeocoo»c9c7^'<f^*«r 
t* QQ o Or4 o m ID o ao e» Q 64 


Sourco r BMmalt) of Area and Yield, 
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Acreage emd Production of SESAilUlM in India 



fiomw s Sflirutu ef Ara imi J'lVA 
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Acrc&gQ ftinJ Produclioo of EAPE and MUSTAJlD in India 


Ut 



SMrrc t tf 4ra tni I’ltfif 
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Acreage and Production o! SUGABCANE in India 


Jv 



Sorjce I Hilxnuif* rfAna and yitld. 




Statmeni lOi 

Acreage and Production of COTTON in India 


Ivi 



Sourca : of Area ani yreid, 

nU CP A Sr— 3.000— S3-344—SG1 pP Lahore 
















ACRtAOt di PRODVCTtOii OF ft/CE IN INDIA 









i ACMAtit tp TROtWClION Ol INOIA 


ARrJk^'AU t*4Dt\ 





4 AcisMfSf A m'm* *f**>*^ 



IHI «2 



£. ACREAGE € PRODUCTION OF BAJRA IN INDIA 


iNOtA ONLY VACAtii 

AftaotjcnoN o^mSHVNotA onl> /row«» 


jiA‘HtcttS 




m>-4t 



9H-I* 


7.ACKCACS It PPOOVCrlON or QKAM IH INDIA 



IMMO 








10. .ACREA6Eti5PRODirCTJOA'OF52S.AMt;M m INDIA 



Mor i«i> IS ' ff'f *< 'r»j> t*?!** iv** » 







12. ACftEAGC « PROOtlCnON OF OROONDyUT iN WOtA 


AHf^i•^ALL^f<t01A 
. AH£A^atnnsH ia/oia only 
a n oot/CTtON omnsH tNorA only. 


M tit 
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